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SECTION 01110

SUMMARY OF WORK

PART 1 - GENERAL

11 LOCATION AND DESCRIPTION OF WORK

A. The Work is located on the site of the Lift Station No. 66 at the following address:

1. 30200 N Black Canyon Hwy
Phoenix, AZ 85085

B. The Contract Documents include the following:

1. Volumelof3  General Conditions

3. Volume 2of3  Drawings

2. Volume 30of3  Divisions 1 Through 17 Specifications

C. The Contract Documents for the Work to be performed include the following, but
are not limited to:

1. Demolition of existing lift station pumps, piping, valves, pipe supports,
handrail, electrical, instrumentation, control panels and electrical facilities as
indicated.

2. Temporary bypass pumping during demolition and new construction as
required.

3. Installation of new pumps, piping, valves, pipe supports, hatches
instrumentation and control panels.

4. Replacement of wet well sluice gates.

5.  Modifications to wet well including new lining.

6. Replacement of existing PLC and autodialer alarms.

7. Concrete repair, as required, at chemical containment areas.

8. Recoating of chemical containment areas.

9. Improvements to site grading to alleviate flooding at Electrical Building.

10. Replacement of existing chemical odor control system with a new packaged
biofilter system.

11. Civil yard piping as well as paving and grading modifications.

D. Hazardous Environmental Condition: The responsibility for clean-up of Hazardous
Environmental Conditions, in which conditions are described in reports referenced
in the Supplementary Conditions, is within the Scope of Work, belongs to
CONTRACTOR and shall be coordinated with the General Conditions,
Supplementary Conditions and Section 01413, CONTRACTOR’S Hazardous
Materials Management Program.

1.2 CONTRACT
A. The Work shall be constructed under one prime contract.

SUMMARY OF WORK 01110-1 May 2023



CITY OF PHOENIX: Water Services Department
PROJECT NAME: Lift Station No. 66 Refurbishment
PROJECT NUMBER: WS90400084

13 OTHER CONSTRUCTION CONTRACTS
A. Other construction contracts have been or will be awarded by the OWNER that are
in close proximity to or border on the Work of this Contract. The CONTRACTOR
must complete the Work and coordinate sequencing, shutdowns, and
commissioning with the contracts:
1. Lift Station No. 66 Independent Electrical Feed
14 WORK BY OWNER
A. OWNER will perform the following:
1. Operation of all existing system gates, valves and equipment, unless specified
otherwise.
15 OWNER-FURNISHED EQUIPMENT AND MATERIALS
A. The items of equipment and materials to be furnished by OWNER for installation
by CONTRACTOR are described in Section 01610, Pre-Purchased Equipment
Coordination and listed below:
1. Submersible Pumps.
2. Large Diameter Valves.
3. Variable Frequency Drives.
B. Delivery of OWNER-furnished Equipment and Materials:
1. Not applicable.
C. Specifications under which the equipment and materials were procured are
available for inspection at:
1. Approved submittals are available from the ENGINEER.
D. CONTRACTOR shall keep ENGINEER and OWNER informed of probable
delivery date(s) of equipment and materials.
E. OWNER’S Responsibilities:

1. Arrange for and deliver OWNER’S approved Shop Drawings, product data,
and Samples to CONTRACTOR.

2. Coordinate delivery date with CONTRACTOR 14 days prior to scheduled
delivery.

3. Arrange and pay for delivery to site.

4. On delivery, inspect jointly with CONTRACTOR.

5. Submit claims for transportation damage and replace damaged, defective, or
deficient items of equipment and materials.

6. Provide the services of a factory-trained representative of the equipment
manufacturer to provide consultation and advice during the installation of the
equipment, to inspect, check and approve the installation before operation, and
to provide technical direction during the start-up and testing of the equipment.
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The extent to which the services of the factory-trained representative will be
provided during installation will be determined by OWNER.
7. Arrange for: manufacturers’ warranties, inspections, and services.

1. Responsibilities for equipment and materials delivered for the Work will begin
on CONTRACTOR’S acceptance of the equipment and materials at that

2. Receive and unload equipment and materials at site. Provide all labor and
equipment for unloading. Perform unloading promptly. All charges for
demurrage due to negligence or delay shall be paid by CONTRACTOR.

3. Inspect for completeness or damage, jointly with OWNER, and reject all
defective items. OWNER, however, reserves the right to accept items rejected

4. Indicate to OWNER signed acceptance of delivery on a copy of the shipping

5. Increase property insurance specified in the General Conditions to reflect

7. Repair or replace equipment and materials which are missing or lost or are
damaged after receipt. Replacements shall conform to OWNER’S original

8. Provide Shop Drawings, Submittals per Section 01330 — Submittals), and

9. Install, connect, and startup in accordance with manufacturer’s instructions,

Contracts for the procurement of products described in this Paragraph will be
assigned to CONTRACTOR as specified in the Agreement and are listed below:

Submit a Construction Schedule covering the entire Work in accordance with

F. CONTRACTOR'’S Responsibilities:
location.
by CONTRACTOR and to authorize their use in the Work.
invoice.
replacement value of the OWNER furnished equipment and materials.
6. Handle, store, and maintain equipment and materials.
procurement specifications.
Samples per Section 01333-Samples.
unless otherwise specified.
16  ASSIGNED PROCUREMENT CONTRACTS
A
1. Not applicable.
1.7 SEQUENCE AND PROGRESS OF WORK
A
Section 01321 - Progress Schedule - CPM.
B.

Incorporate the requirements of Section 01111, Schedule of Completion, and
Section 01143, Coordination with OWNER'S Operations, into the Construction
Schedule. CONTRACTOR'S construction schedule may use a different sequence
from that shown or specified, if techniques and methods known will result in cost
and time savings to the OWNER, still achieve the required objective and maintain
the same or greater level of treatment. The ENGINEER'S determination on the
acceptability of any alternative sequence from that shown or specified shall be
final.
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1.8

CONTRACTOR: The project electric motor requirements, specified in Section
11000, Electric Motors, do not allow standard “off the shelf” motors. Make
provisions in sequence and progress of Work to account for longer manufacturing
and delivery lead times for the motors and equipment requiring electric motors
under this project.

CONTRACTOR'S USE OF PREMISES

1.9

Coordinate use of the premises, for his storage and the operations of his workmen,
with OWNER, ENGINEER and utility service companies.

The full use of the premises for storage, the operations of workmen and for all other
construction activities will not be available to CONTRACTOR. Must operate
entirely within the space allowed to him.

Sole responsibility for obtaining and paying all costs in connection with any
additional work area, storage sites, access to the site or temporary right-of-way
which may be required for proper completion of the Work, belongs to
CONTRACTOR.

It shall be understood that responsibility for protection and safe-keeping of
equipment and materials on or near the site will be entirely that of CONTRACTOR
and that no claim shall be made against the OWNER or his authorized
representatives by reason of any act. It shall be further understood that should any
occasion arise necessitating access to the sites occupied by these stored materials
or equipment, the ENGINEER shall direct CONTRACTOR owning or responsible
for the stored materials and equipment to immediately move the same. No
materials or equipment may be placed upon the property of the OWNER, other
than in the designated areas as shown on the Drawings, or as described in the
specifications, unless the ENGINEER has agreed to the location contemplated by
CONTRACTOR to be used for storage. All stored materials shall be labeled
according to the appropriate contractor or subcontractor with the manufacturer's
label as well. Appropriate material safety data sheets (e.g., MSDS) shall be
provided.

Required to share use of the premises with other contractors whose services the
OWNER has obtained or will obtain for construction of other facilities on the site.

EASEMENTS AND RIGHTS-OF-WAY

Easements and rights-of-way determined by the OWNER to be required to perform
the Work will be provided by OWNER. Confine construction operations within
the limits indicated on the Drawings. Use due care in placing construction tools,
equipment, excavated materials, and pipeline materials and supplies in order to
avoid damage to property and interference with traffic. Do not enter any private
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B.

C.

1.10

property outside the designated construction easement boundaries without written
permission from the ENGINEER and the owner of the property. Any private
property or rights-of-way owned by other than the OWNER, which
CONTRACTOR wishes to utilize during the performance of the Work, shall be
provided by CONTRACTOR.

On Private Property: The CONTRACTOR shall coordinate access to private
property as required to complete the Work. The following are known private
properties that will require access:

1. Not applicable.

Within Highway and Railroad Rights-of-Way: Permits will be obtained by
CONTRACTOR. All Work performed and all operations of CONTRACTOR, its
employees, or subcontractors within the limits of railroad and highway rights-of-
way shall conform to the requirements and be under the control of the railroad or
highway authority owning, or having jurisdiction over and control of, the right-of-
way.

NOTICES TO OWNERS AND AUTHORITIES OF PROPERTIES ADJACENT

TO THE WORK

A.

1.11

Notify owners of adjacent properties and utilities when prosecution of the Work
may affect them.

When it is necessary to temporarily obstruct access to property, or when any utility
service connection must be interrupted, give notices sufficiently in advance to
enable the affected persons to provide for their needs. Conform notices to any
applicable local ordinance and, whether delivered orally or in writing, include
appropriate information concerning the interruption and instructions on how to
limit inconvenience caused thereby.

Utilities and other concerned agencies shall be notified at least 72 hours prior to
cutting or closing streets or other traffic areas or excavating near underground
utilities or pole lines.

SALVAGE OF EQUIPMENT AND MATERIALS

Existing equipment and materials removed and demolished, and not shown or
specified to be reused as a part of the Work, shall become CONTRACTOR’S
property, except the following items which shall remain OWNER’S property:

1. Demolished submersible pumps.

2. Demolished valves.

3. Demolished pipe fittings.

4. Demolished control panels.

SUMMARY OF WORK 01110-5 May 2023



CITY OF PHOENIX: Water Services Department
PROJECT NAME: Lift Station No. 66 Refurbishment
PROJECT NUMBER: WS90400084

B. Existing equipment and materials removed by CONTRACTOR shall not be reused
in the Work, except where so specified or indicated.

C. Carefully remove, in a manner to prevent damage, all equipment and materials
specified or indicated to be salvaged and reused or to remain the property of
OWNER. Store and protect salvaged items specified or indicated to be reused in
the Work. Replace in kind or with new items any items damaged in removal,
storage, or handling through carelessness or improper procedures.

D. Furnish and install new items, with ENGINEER’S approval, instead of those
specified by OWNER or indicated to be salvaged and reused, in which case such
removed items will become CONTRACTOR’S property.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION + +
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SECTION 01111

SCHEDULE OF COMPLETION

PART 1 - GENERAL

1.1 DESCRIPTION

A. Commence the Work promptly upon the date established in the Notice to Proceed
and shall pursue it to completion in accordance with the Agreement (Section
00500) as described in this Section.

B. The Schedule of Completion describes selected project components only and is not
intended to describe all project Work or constraints, interrelationships, or
sequentially required Work.

C. Completion of certain activities are directly related to treatment capacities at the
Phoenix Lift Station 66. A Shutdown Schedule, consisting of all plant or facility
shutdowns, is included in Section 01143, Coordination with OWNER’S
Operations.

D. Contract times, as well as liquidated damages for failure to Substantially Complete
the Schedule of Completion specified in this Section, are defined in the Agreement
(Section 00500).

1.2 SCHEDULE OF COMPLETION

A. Submit Shop Drawings in accordance with Section 01332, Shop Drawing
Procedures, and the individual specification Sections. Submit early Shop Drawings
as noted and as required to meet the Schedule of Completion.

B. The Schedule of Completion for the Phoenix Lift Station 66 Refurbishment Project
shall be as follows:

SCHEDULE OF COMPLETION

Description Completion Calendar Days
Substantial Completion 670 calendar days after Notice to Proceed
Final Completion 730 calendar days after Notice to Proceed
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PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION + +
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SECTION 01140

WORK RESTRICTIONS

PART 1 - GENERAL

1.1 USE OF PREMISES

A. Limit use of premises to Work in areas indicated. Do not disturb portions of site
beyond areas in which Work is indicated.

1. Limits: Confine construction operations to designated areas indicated on the
Drawings. Confine storage of materials and support facilities to designated
areas indicated on the Drawings.

2. Driveways and Entrances: At all times, keep driveways and entrances serving
premises clear and available to OWNER, OWNER’S employees, and
emergency vehicles. Coordinate with the requirements of Section 01550,
Access Roads and Parking Areas. Do not use these areas for parking or storage
of materials.

a.  Schedule deliveries to minimize use of driveways and entrances.
b.  Schedule deliveries to minimize space and time requirements for on-site
storage of materials and equipment.

B. Use of Existing Building: Obtain OWNER’S written permission for each use of
existing building.

C. Use of Existing Building: Maintain existing building in a weather-tight condition
throughout construction period. Protect building and its occupants during
construction.

D. Promptly repair damage to premises caused by construction operations. Upon
completion of the Work, restore premises to original condition.

1.2 SUBMITTALS

A. The CONTRACTOR shall submit a written sequencing plan within 30 calendar days
of any desired demolition, shutdowns, or tie-ins. The plan shall indicate details and
durations for all proposed demolition, shutdowns, new construction, and temporary
bypass pumping operations required to complete the Work. This includes mechanical
demolition, electrical demolition, tie-ins to existing utilities, new pumping facilities,
new electrical facilities, and new odor control facilities.

1.3 CONSTRAINTS ON SEQUENCE AND SCHEDULING OF WORK

A. Lift Station 66 is the OWNER’s only means of conveying wastewater in the service
area. Completing the Work in any way that impairs pumping capacity, routine
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operation or shutdown may result in serious environmental damage and monetary
fines that will be the responsibility of the CONTRACTOR.

B. The CONTRACTOR shall conduct work in a manner that will not impair the

essential operation and pumping capability of Lift Station 66 and its associated
facilities.

(The remainder of this page was left blank intentionally.)
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PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION + +
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SECTION 01143

COORDINATION WITH OWNER’S OPERATIONS

PART 1 - GENERAL

11 DESCRIPTION

A. The intent of this Section is to provide CONTRACTOR a sequence to perform the
Work in such a manner that continuous, uninterrupted operation of Lift Station No
66 (Facility) and all essential Facility services and facilities are maintained
operational throughout the construction period.

B. The sequences of Work and Schedule of Completion are specified under Section
01110, Summary of Work, and Section 01111, Schedule of Completion. The
sequences have been assembled to maintain Facility operations during
construction.

C. Except for the shutdown durations specified in this Section, CONTRACTOR’S
means and methods shall be implemented such that the existing Facility, shall
remain in continuous satisfactory operation during the entire construction period.
Work shall be so scheduled and conducted by CONTRACTOR such that it shall
not impede any treatment process, compromise Facility security, create potential
hazards to operating equipment and Facility personnel, reduce the quality of the
plant effluent or cause odor or other nuisances. In performing the Work shown and
specified, plan and schedule the Work to meet both the constraints outlined in this
Section and Facility operating requirements.

D. Work not specifically covered in Section 01110, Summary of Work; and Section
01111, Schedule of Completion or in the following paragraphs may, in general, be
done at anytime during normal work hours during the Contract period, subject to
the operating requirements outlined in this Section. All references to days in this
Section are consecutive calendar days.

E. Any temporary facilities required to mitigate or eliminate a constraint shall be
provided by the CONTRACTOR at no additional cost to the OWNER or
ENGINEER and must present no safety hazards and also satisfy all requirements
of these Specifications and Drawings.

F.  The CONTRACTOR shall be responsible for coordinating all shutdowns with the
OWNER and ENGINEER. Whenever possible, combine discrete shutdown
procedures identified in this Section or by CONTRACTOR into a single shutdown
when the duration of the shutdowns or the Work requirements allow such
combining to occur on a unit process or work area. The intent of combining
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1.2

procedures is to minimize the impacts upon Facility operations and processes by
limiting the number of shutdowns required.

Do not shut-off or disconnect any operating system of the Facility, unless approved
by the ENGINEER, in writing. All Facility equipment operations and shutdowns
shall be executed by the OWNER, unless otherwise noted. Seal OWNER operated
gates and valves to prevent unnecessary leakage. After CONTRACTOR’S Work
has been completed, remove the seal to the satisfaction of the ENGINEER.

This Section of the Specifications contains several references to equipment, piping,
material, and appurtenances to be removed or reinstalled. Refer to the Drawings,
Section 02220, Demolitions, and other applicable Sections, for definition of the
equipment, piping, material and appurtenances to be removed, turned over to the
OWNER and stored on site, or to become the property of CONTRACTOR and
removed from the site.

Responsible for supplying all temporary pipelines, valves, pumps, meters, spare
parts, electrical, controls, any other appurtenances, and labor required for the
installation and operation of temporary bypass lines, pumping systems, or
conveyance systems required to maintain operations of the Facility during
construction activities. All pumps shall be provided with magnetic flowmeters
capable of providing a 4 to 20 mADC output signal. Man all pumps continuously
(24 hours per day) when in service. Submit to the ENGINEER, for information
only, the design for all temporary lines, pumping, or conveyance systems at least
14 days prior to the commencement of the Work.

Unless otherwise specified, dewater process tanks and pipelines at the beginning of
each shutdown. Responsible for washing down and cleaning all tanks, basins,
pipelines and other Work areas. Also for the removal of all washdown, cleaning
and storm water that accumulates in the Work areas. Approximate depth of sludge,
grit and other debris which can be expected to accumulate in the bottom of basins,
wet wells, splitter structures and pipelines is 36-inches. The CONTRACTOR is
responsible for removing this material and disposing of off site. Removal of
material shall be included as a separate item on CONTRACTOR’S Schedule of
Values.

GENERAL CONSTRAINTS

Article 1.3, below, and Section 01111, Schedule of Completion, specify the
sequence and shutdown durations, where applicable, for Facility units which are to
be taken out of service. The operational status of new or existing units other than
the designated units shall not be interrupted by CONTRACTOR during the
specified time periods. New units may only be used after the specified testing is
completed and the units are accepted for use by the ENGINEER, in writing.

CORDINATION WITH 01143-2 May 2023
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B. The following constraints shall be applied to all equipment and appurtenant utility
systems on the Facility.

1.

10.

11.

12.

Load limits on Access Roads: Existing and new underground facilities, such
as electrical duct banks, pipelines, etc., in, under and crossing Facility roads,
have been designed for a maximum wheel load of truck traffic per AASHTO
HS-20 loading. The CONTRACTOR shall not exceed this weight limit and
shall provide means of protecting the underground facilities.

Access to Facility: An unobstructed traffic route through all Facility gates
shall be maintained at all times.

Safety Barriers: Place safety barriers around unsafe areas located around
operational areas accessible to Facility Personnel.

Personnel Access: Facility Personnel shall have access to all areas which
remain in operation throughout the construction period.

Potable Water System: The existing potable water system shall be kept in
operation at all times, unless otherwise specified in Article 1.3, below.
Plumbing Facilities: Sanitary facilities in the existing structures shall be
operational at all times for Facility Personnel, unless otherwise specified in
Article 1.5, below. All other building plumbing systems, such as roof and floor
drains, pumping, etc., shall be maintained for all structures.

Storm drainage: Storm drainage on the site shall be operational at all times,
unless otherwise specified in Article 1.3, below.

Building Heating and Ventilating: In CONTRACTOR’S Work areas and areas
affected by CONTRACTOR'’S operations, building heating and ventilating
shall be both provided and maintained in structures, including pipe galleries.
The temperatures to be maintained in any area occupied by Facility Personnel,
such as offices, lunchrooms, locker rooms, toilet rooms, facilities containing
computer control equipment, etc., shall be at least 65°F and not greater than
80°F. The temperatures to be maintained in all other interior Facility areas,
whether new, existing or temporary, shall be maintained at a minimum of 55°F
and not greater than 90°F.

Power, Light and Communication Systems: Electric power, lighting service
and communication systems shall be maintained in uninterrupted operation in
all areas, unless otherwise specified in Article 1.3, below.

Sump Pumps and Sumps: All existing sumps shall be maintained in an
operable condition with either existing pumps or temporary pumps provided
by CONTRACTOR. Interim piping, power and controls shall be provided by
CONTRACTOR, as required by the construction sequence and as directed by
the ENGINEER.

Seal and Service Water Piping: A supply of service and seal water and the
necessary connections to existing equipment shall be maintained during
construction, unless otherwise specified in Article 1.3, below. Interim piping
shall be provided by CONTRACTOR, as required.

The OWNER will assist CONTRACTOR in dewatering process tanks, basins
and other Facility Work areas. It is CONTRACTOR’S responsibility to
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13.

14.

15.

16.

maintain a clean and dry Work area by pumping and properly disposing of all

washdown and cleaning water and stormwater that accumulates in the Work

areas.

Draining Process Pipes and Conduits:

a.  Unless otherwise specified, the contents of pipes and conduits undergoing
modifications shall be transferred to the Lift Station 66 Influent Manhole
using hoses, piping, pumps, existing drains, or other applicable means.

b. Ifadrain is not available on the pipe to be drained, then a wet tap shall be
made by CONTRACTOR using a tapping saddle and valve approved by
the ENGINEER. No uncontrolled spillage of a pipe’s contents shall be
allowed.

C. Any spillage shall be brought to the ENGINEER’S attention immediately
in writing. Wash down any spillage to floor drains, sumps and sump pump
discharge piping and then flush out the system to prevent clogging and
septic odors. If spillage is not suitable for drainage system, e.g. chemical
spills, etc, as determined by the ENGINEER, remove spillage by other
method such as Vactor truck, as approved by the ENGINEER.

Temporary Partitions and Enclosures: Provide temporary partitions and

enclosures necessary to maintain dust-free, heated and ventilated spaces in all

areas which are adjacent to his Work and which must be kept operational.

Dead End Valves or Pipe: Provide blind flanges on all valves or pipes which

dead-end a line on a temporary or permanent basis. Blind flanges shall be

braced and blocked, as required or as directed by the ENGINEER in the field.

Schedule all start-ups for Monday through Thursday. No start-ups will be

allowed on Friday, Saturday, and Sunday.

1.3 SHUTDOWNS

A. General:

1.

A shutdown shall be defined as a portion of the normal operation of a Facility
unit or conduit that has to be suspended or taken out of service in order to
perform the specified Work. For each shutdown, compile an inventory of labor
and materials required to perform tasks, provide an estimate of the time
required (including time for the OWNER to take down and start-up the Facility
unit or conduit), and a written description of steps required to complete all
tasks. All shutdown requests must be submitted in writing to the OWNER and
ENGINEER for review and include the inventory, the estimate, and
comprehensive written procedures. The shutdown request shall be submitted
not less than 14 calendar days prior to the proposed start date of the shutdown.
A secondary written shutdown request shall also be submitted to the OWNER
and ENGINEER a minimum of 7 calendar days prior to the proposed shutdown
date. No shutdown shall be initiated until the inventory of materials and labor
is verified by the ENGINEER on site at least 1 week prior to the proposed start
date.
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2. The Work required herein and any other Work required by the ENGINEER
which may interrupt the normal Facility operations shall be accomplished at
such times that will be convenient to the OWNER.

3. Have on hand and located in close proximity to the Work area, all tools,
equipment, spare parts and materials, both temporary and permanent,
necessary to complete each Work category without interruption. Adequate
numbers of personnel shall be scheduled for each shutdown, so that the Work
shall be accomplished within the specified time frame. Prefabrication of all
piping and other assemblies shall be completed, to the greatest degree possible,
prior to any shutdowns. The ENGINEER shall be satisfied that
CONTRACTOR has complied with these requirements, to the fullest extent
possible, before shutdowns will be authorized.

4. If CONTRACTOR’S procedures cause an unscheduled shutdown of the
facilities, perform Work as necessary to immediately re-establish satisfactory
operation. Notify the ENGINEER, in writing, immediately of any unscheduled
shutdown. If necessary, permit OWNER’S personnel to work with
CONTRACTOR’S personnel, as required, to maintain the Facility in
continuous satisfactory operation. Unscheduled shutdowns or interruptions of
continued safe and satisfactory operation of the facilities that result in
additional material, equipment and labor costs by the OWNER and/or
ENGINEER as well as fines levied by the U.S. Environmental Protection
Agency, Arizona Department of Environmental Quality, Maricopa County
Health Department Bureau of Air Pollution Control, or the Maricopa County
Department of Environmental Management shall be the responsibility of
CONTRACTOR if it is demonstrated that CONTRACTOR was negligent in
the Work or did not exercise proper precautions in the conduct of the Work.

5. The CONTRACTOR shall submit a list of scheduled shutdowns based on the
specific schedule for completing the Work in a format per Table 01143-A. All
Work requiring the Facility to be out-of-service shall be performed during the
scheduled shutdowns shown. It should be noted Facility staff shall continue
to perform administrative, operation and maintenance functions during
shutdowns.

6. Electrical Ductbank Installation: Shutdown and relocation of conflicting
utilities alignments with electrical ductbank will only be allowed for certain
types of process pipelines. Any shutdown and relocations shall follow a strict
time schedule in order to minimize impact to Facility operations.

B. Coordination with Prepurchased Equipment: The CONTRACTOR shall be
responsible to schedule shutdowns based on delivery of all prepurchased
equipment indicated in Section 01610, Coordination of Prepurchased Equipment.

C. Shutdowns of Electrical Systems: Lock out and tag circuit breakers and switches
operated by the OWNER and shall check cables and wires to be sure that they are
de-energized to ground potential before Work begins. Upon completion of the
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14

Work, remove the locks and tags and notify the ENGINEER that the facilities are
available for use.

OVERTIME

1.5

All overtime Work by CONTRACTOR necessary to conform to the requirements
of this Section shall be performed by CONTRACTOR, at no additional cost to the
OWNER and shall be performed in accordance with the General Conditions. Make
no claims for extra compensation as a result thereof.

MAINTENANCE OF FACILITY OPERATIONS SCHEDULE

In order to maintain a continuous Facility operation during construction, a
preliminary Maintenance of Facility Operations (MOFQOs) Schedule with
suggested procedures and a partial list of known constraints is included at the end
of this Section.

Within each MOFO item’s procedural steps, time and scheduling constraints and
milestone dates may be outlined and are intended to assist CONTRACTOR in
developing a sequence of Work and timing in order to maintain continuous
operation of the Facility.

Develop a detailed written description of the complete sequence of construction for
all the MOFO events contained herein. The written sequence shall be submitted to
the OWNER and ENGINEER for review and approval 30 days following the
Notice to Proceed.

The procedures contained herein were developed based upon available information.
This list does not address all required tie-ins, but only those anticipated to be of
significant impact to Facility operations.

Is required to make all tie-ins, connections, and replacements necessary to perform
the Work.

Is advised that Work in multiple areas of the Facility, gravity sewer and force main
system shall be performed simultaneously in order to complete the entire scope of
the Work within the allotted Contract time.
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PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION + +
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Lift Station No. 66 Refurbishment

1.0 (LIET STATION 66).

PROCESS UNITS
IL(E)I\;I ITEM PR(;)PCEiSASTLIJ’\I\II(I;TS PR(S)PCI:EESASTLIJNN(LTS OUT-OF-SERVICE IMPACT ON CONSTRAINTS ESTIMATED
DWG DESCRIPTION PRIOR TO DURING DURING OTHER SUGGESTED PROCEDURE AND DURATION OF
NO. SHUTDOWN SHUTDOWN SHUTDOWN PROCESS UNITS REMARKS SHUTDOWN
Phase P-101 valves N/A Pumps P-102 and P- | P-101 will be out of Number of available CONTRACTOR shall shut down P-101 isolation valve 4-8 hours
1A changeout 103 remain in service wastewater pumps will and tag out Pump P-101, then changeout must occur
service. Eiits\?ilgg(%%rlgst(e?:a)d of remove Pump P-101 pneumatic after existing western
Flow capacity will be plug valve and adjacent piping dlscharge_header is
reduced. spools. depressurized and
) During temporary outage, the drained. Temporary
Compressed air isolation plug valve shall be bypass pumping may be
g??g‘lecg'n%rbﬁga‘zgs;mg removed. Contractor shall install required.
valve will be cut and proposed isolation plu_g val_ve as
capped. closed then re-pressurize discharge
header.
Contractor shall install proposed
check valve and adjacent piping
spools.
Contractor shall return Pump P-
101 to service.
Phase P-102 valves N/A Pumps P-101 and P- P-102 will be out of Number of available CONTRACTOR shall shut down P-102 isolation valve 4-8 hours
1B changeout 103 remain in service wastewater pumps Will | and tag out Pump P-102, then changeout must occur
service. be_t\{\_/o (%f)1 '”St(e?f‘)d of remove Pump P-102 pneumatic Sftel;]exmtlr?g z/jves_tern
existing three (3). - P ischarge header is
Flow capacity will be plug valve and adjacent piping depressurized and
reduced. spools. drained. Temporary
. During temporary outage, the bypass pumping may be
Compressed air isolation plug valve shall be required.
Ig?gggcglr\c:arzjtn?a?gs;mg removed. Contractor shall install
valve will be cut and proposed isolation plu_g val_ve as
capped. closed then re-pressurize discharge
header.
Contractor shall install proposed
check valve and adjacent piping
spools.
Contractor shall return Pump P-
102 to service.
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PROCESS UNITS
N TEM PR s > | PROCESSLNLTS | ouT-OF-SERVICE IMPACT ON CONSTRAINTS ESTIMATED
DWG DESCRIPTION PRIOR TO DURING DURING OTHER SUGGESTED PROCEDURE AND DURATION OF
NO. SHUTDOWN SHUTDOWN SHUTDOWN PROCESS UNITS REMARKS SHUTDOWN
Phase Install East Wet Pumps P-101, P-102 Pumps P-101, P-102 None. Potential impact to Route new electrical ductbanks, Wastewater pumping 2 -8 hours
1C Well and West Wet | and P-103 remain in and P-103 remain in wastewater pumping install new local control pumps, shutdown may be
Well Submersible service. service. capacity. pull wire, and coordinate tie-ins to required to make
Pumb Electrical electrical and mechanical with connections with
P other shutdowns. mechanical and
Ductbank and electrical. Temporary
Local Control bypass pump|ng may be
Panels. required.
Phase 2 Air Equipment N/A Pumps P-101 and P- From this point Number of available Contactor shall lock out and Wastewater pumping 2 - 4 hours
Demolition 102 remain in forward, P-103 will wastewater pumps will disconnect compressed air shutdown may be
service be out of service due be two (2) instead of compressor, storage tank, control necessary to facilitate
' to lack of existing three (3). valves, and other compressed air the disconnection of
compressed air to Flow capacity will be appurtenances. power to air equipment.
operate pneumatic reduced. Temporary bypass
plug valve. Contractor shall demo all pumping may be
Compressed air compressed air equipment required.
connection to existing
P-103 pneumatic plug
valve will be cut and
capped.
Phase 3 Existing Discharge N/A Pumps P-101 and P- P-103 will be out of Number of available Contractor shall depressurize and Wastewater pumping 1-2days
Manifold 102 remain in service due to lack of | wastewater pumps will | dewater the discharge manifold. shutdown may be
Demolition service compressed air to be two (2) instead of necessary to facilitate
' operate pneumatic existing three (3). Contractor shall blind flange the installation of the blind
plug valve. Flow capacity will be tee to the existing discharge flange. Temporary
reduced. manifold. bypass pumping may be
required.
Compressed air Contractor shall demo the existing
connection to existing discharge manifold.
P-103 pneumatic plug
valve will be cut and
capped.
Phase 4 Demolish Existing Slide gates SLUG- None. Submersible pumps Potential impact to Verify new slide gates SLUG- Temporary bypass 2 —5days
Slide Gates, Install 100A, SLUG-100B, P-101, P-102, P-103 | wastewater pumping 100A, SLUG-100B, SLUG-105 are | pumping is required.
New Slide Gates. | SLUG-105. capacity. onsite.
Submersible Pumps P- Install and commission temporary
101, 102-103 bypass pumping facilities.
Drain and clean the wet well and
CORDINATION WITH 01143-9 May 2023
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PROCESS UNITS
N TEM PR s > | PROCESSLNLTS | ouT-OF-SERVICE IMPACT ON CONSTRAINTS ESTIMATED
DWG DESCRIPTION PRIOR TO DURING DURING OTHER SUGGESTED PROCEDURE AND DURATION OF
NO ' SHUTDOWN SHUTDOWN SHUTDOWN PROCESS UNITS REMARKS SHUTDOWN
upstream splitter structure as
needed for demolishing the
existing slide gates and installing
new slide gates.
Demolish existing slide gates.
Install new slide gates.
Phase 5 East Wet Well N/A Pumps P-101 and P- P-103 will be out of Number of available Verify new submersible pumps, Temporary bypass 4 — 8 days
Pumps, Piping, and 102 remain in service due to lack of | wastewater pumps will associated VFDs are onsite. pumping may be
Epoxy Coating service compressed air to be two (2) instead of required.
' operate pneumatic existing three (3). Install and commission temporary
plug valve. Flow capacity will be bypass pumping system.
reduced.
Drain and clean the east wet well.
Compressed air
connection to existing Lock out, disconnect and demolish
P-103 pneumatic plug Pump P-103.
valve will be severed
and capped. Clean and prepare concrete
surfaces for epoxy coating.
Apply epoxy coating and allow to
properly cure.
Install west wet well pumps, piping
and VFDs. Once the piping is
installed, connect to the existing
force main piping connections.
Install new pumps P-103 and P-
104 and VFDs and place into
service.
Phase 6 West Wet Well N/A Pumps P-103 and P- Pumps P-101 and P- Number of available Verify new submersible pumps and | West wet well pumps 4 —8days
Pumps, Piping and 104 remain in 102 will be out of wastewater pumps will associated VFDs are onsite. and piping demo must
Epoxy Coating service service. be two (2) instead of occur after existing west
' existing four (4). Install and commission temporary wet well header is
Flow capacity will be bypass pumping system. depressurized and
reduced. drained. Temporary
Drain and clean the west wet well. bypass pumping may be
required.
Lockout, disconnect and demolish
Pumps P-101 and P-102 from
service.
CORDINATION WITH 01143-10 May 2023

OWNER’S OPERATIONS




CITY OF PHOENIX: Water Services Department
PROJECT NAME:
PROJECT NUMBER: WS90400084

Lift Station No. 66 Refurbishment

PROCESS UNITS
N TEM PR s > | PROCESSLNLTS | ouT-OF-SERVICE IMPACT ON CONSTRAINTS ESTIMATED
DWG DESCRIPTION PRIOR TO DURING DURING OTHER SUGGESTED PROCEDURE AND DURATION OF
NO. SHUTDOWN SHUTDOWN SHUTDOWN PROCESS UNITS REMARKS SHUTDOWN
Contractor shall demo east wet
well pumps and piping.
Clean and prepare concrete
surfaces for epoxy coating.
Apply epoxy coating and allow to
properly cure.
Install replacement east wet well
pumps, piping and VFDs. Once the
piping and pumps are installed,
they shall be reconnected to the
existing piping.
Place new pumps P-101 and P-102
to service.
Phase 7 South Force Main N/A Pumps P-101, P-102, | None N/A Contractor shall demo the south Temporary bypass 1-2days

Temporary Piping P-103, and P-104 force main temporary piping pumping may be

Connection will convey connection required.

Demolition wastewater flow

Phase 8 North Force Main N/A Pumps P-101, P-102, | None N/A Contractor shall demo the north Temporary bypass 1-2days

Temporary Piping P-103, and P-104 force main temporary piping pumping may be

Connection will convey connection required.

Demolition wastewater flow
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SECTION 01271

MEASUREMENT AND PAYMENT

PART 1 - GENERAL

11

DESCRIPTION

A

1.2

The items listed below, beginning with Article 1.4, refer to and are the same pay
items listed in the Bid Form. They constitute all of the pay items for the completion
of the Work. No direct or separate payment shall be made for providing
miscellaneous temporary or accessory works, plant services, CONTRACTOR’S or
ENGINEER'’S field offices, layout surveys, job signs, sanitary requirements,
testing, safety devices, approval and Record Drawings, water supplies, power,
traffic maintenance, removal of waste, watchmen, bonds, insurance, permits,
testing, quality control, and oversight, or all other requirements of the General
Conditions, Supplementary Conditions, and the Contract Requirements.
Compensation for all such services, items and materials shall be included in the
prices stipulated for the lump sum and unit price pay items listed herein.

Each lump sum and unit bid price shall be deemed to include an amount considered
by CONTRACTOR to be adequate to cover CONTRACTOR’S overhead and
profit for each separately identified item.

ENGINEER’S ESTIMATE OF QUANTITIES

1.3

ENGINEER'’S estimated quantities for unit price pay items, as listed in the Bid
Form, are approximate only and are included solely for the purpose of comparison
of Bids. OWNER does not expressly or by implication agree that the nature of the
materials encountered below the surface of the ground, or the actual quantities of
material encountered or required shall correspond therewith and reserves the right
to increase or decrease any quantity or to eliminate any quantity as OWNER may
deem necessary. Not entitled to any adjustment in a unit bid price as a result of
any change in an estimated quantity and agrees to accept the aforesaid unit bid
prices as complete and total compensation for any additions or deductions caused
by changes or alterations in the Work directed by OWNER.

RELATED PROVISIONS

A.

B.

Payments to CONTRACTOR: Refer to General Conditions and Agreement.

Changes in Contract Price: Refer to General Conditions.

Schedule of Values: Refer to Section 01291, Schedule of Values.

C.

Pay Application: Refer to Section 01331, Reference Forms.
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1.4 GENERAL

A. Bid Item 1 — Mobilization, Demobilization, and Temporary Facilities:

1. Definition: Includes mobilization, demobilization, and all temporary facilities
sitework prior to construction, and temporary facilities pertaining to water,
electricity and lighting, telephone, heat, weather protection and ventilation, fire
protection, sanitary and first aid facilities. This includes making ALL
arrangements with utility service companies for temporary services.

2. Measurement and Payment: Payments shall be based on lump sum basis for
mobilization, demobilization, and temporary facilities based on percent
complete.

B. Bid item 2 — Furnish and Install 1” Non-Potable Water Piping (NPW):

1. Definitions: Provide all labor, materials, equipment, and other incidentals
needed for the installation of all 1” NPW lines and other appurtenances.
CONTRACTOR to perform all excavating, backfilling, grading, and disposing
of earth materials and testing of all drain lines, fittings, and specials.
CONTRACTOR shall perform all work in accordance with the drawings and
specifications, see design drawings for approximate placement, specification
15051 for buried pipe installation and specification 15052 for exposed piping
installation. CONTRACTOR shall provide record drawings, administration
oversight, quality control, startup and testing along with all required permits,
including environmental permits as required by authorities having jurisdiction,
other overhead and incidental costs pertaining and associated with the
installation of 1” NPW piping.

2. Measurement and Payment: Payment shall be made based on linear foot of
NPW pipe installed as required in the description above and accepted by the
OWNER and ENGINEER. Measurement of the actual quantities of materials
and labor will be made by the CONTRACTOR and verified by the
ENGINEER.

C. Bid item 3 — Furnish and Install 1” Drain Piping:

1. Definitions: Provide all labor, materials, equipment, and other incidentals
needed for the installation of all 1” drain piping and other appurtenances.
CONTRACTOR to perform all excavating, backfilling, grading, and disposing
of earth materials and testing of all drain lines, fittings, and specials.
CONTRACTOR shall perform all work in accordance with the drawings and
specifications, see design drawings for approximate placement, specification
15051 for buried pipe installation and specification 15052 for exposed piping
installation. CONTRACTOR shall provide record drawings, administration
oversight, quality control, startup and testing along with all required permits,
including environmental permits as required by authorities having jurisdiction,
other overhead and incidental costs pertaining and associated with the
installation of 1” drain piping.

2. Measurement and Payment: Payment shall be made based on linear foot of
drain pipe installed as required in the description above and accepted by the
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OWNER and ENGINEER. Measurement of the actual quantities of materials
and labor will be made by the CONTRACTOR and verified by the
ENGINEER.

D. Bid Item 4 — Furnish and Install 4” Drain Piping:

1.

Definition: Provide all labor, materials, equipment, and other incidentals
needed to install all 4” drain piping including pee traps and other
appurtenances. CONTRACTOR to perform all excavating, backfilling, and
grading per specification 15051. Piping includes installing and testing all drain
lines, fittings, bends and specials. CONTRACTOR shall perform all work in
accordance with the drawings and specifications and see design drawings for
approximate placement. CONTRACTOR shall provide record drawings,
administration oversight, quality control, startup and testing along with all
required permits, including environmental permits as required by authorities
having jurisdiction, other overhead and incidental costs pertaining and
associated with the installation of 4 drain piping.

Measurement and Payment: Payments shall be based on linear foot of pipe
installed as required in the description above and accepted by OWNER and
ENGINEER. Measurement of the actual quantities of materials and labor will
be made by the CONTRACTOR and verified by the ENGINEER.

E. Biditem 5 - Furnish and Install 2” Drain Piping:

1.

Definition: Provide all labor, materials, equipment, and incidentals needed to
install all new 2” drain lines and other appurtenances. CONTRACTOR to
perform all excavating, backfilling, grading, and disposing of earth materials
and testing of all drain lines, fittings, and specials. CONTRACTOR shall
perform all work in accordance with the drawings and specifications, see
design drawings for approximate placement, specification 15051 for buried
pipe installation and specification 15052 for exposed piping installation.
CONTRACTOR shall provide record drawings, administration oversight,
quality control, startup and testing along with all required permits, including
environmental permits as required by authorities having jurisdiction, other
overhead and incidental costs pertaining and associated with the installation of
2” drain piping.

Measurement and Payments: Payment shall be made based on linear foot of
drain line installed as required in the description above and accepted by the
OWNER and ENGINEER. Measurement of the actual quantities of materials
and labor will be made by the CONTRACTOR and verified by the
ENGINEER.

F. Bid item 6 - Furnish and Install 2” Stainless Drain Piping:

1.

Definition: Provide all labor, materials, equipment, and incidentals needed to
install all new 2” stainless drain lines and other appurtenances.
CONTRACTOR to perform all excavating, backfilling, grading, and disposing
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of earth materials and testing of all drain lines, fittings, and specials.
CONTRACTOR shall perform all work in accordance with the drawings and
specifications, see design drawings for approximate placement, specification
15051 for buried pipe installation and specification 15052 for exposed piping
installation. CONTRACTOR shall provide record drawings, administration
oversight, quality control, startup and testing along with all required permits,
including environmental permits as required by authorities having jurisdiction,
other overhead and incidental costs pertaining and associated with the
installation of 2” stainless drain piping.

Measurement and Payments: Payment shall be made based on linear foot of
drain line installed as required in the description above and accepted by the
OWNER and ENGINEER. Measurement of the actual quantities of materials
and labor will be made by the CONTRACTOR and verified by the
ENGINEER.

G. Bid Item 7 — Furnish and Install 2” PW:

1.

Definition: Provide all labor, materials, equipment, and incidentals needed to
install all potable water lines, and other appurtenances. CONTRACTOR to
perform all excavating, backfilling, grading, and disposing of earth materials
and to furnish, install and test all water lines, fittings, and specials.
CONTRACTOR shall perform all work in accordance with the drawings and
specifications, see design drawings for approximate placement, specification
15051 for buried pipe installation and specification 15052 for exposed piping
installation. CONTRACTOR shall provide record drawings, administration
oversight, quality control, startup and testing along with all required permits,
including environmental permits as required by authorities having jurisdiction,
other overhead and incidental costs pertaining and associated with the
installation of 2” PW piping.

Measurement and Payment: Payment shall be made based on linear foot of 2”
PW pipe installed as required by the description above and accepted by the
OWNER and ENGINEER. Measurement of the actual quantities of materials
and labor will be made by the CONTRACTOR and verified by the
ENGINEER.

H. Bid Item 8 — Furnish and Install 2” NPW:

1.

Definition: Provide all labor, materials, equipment, and incidentals needed to
install all non-potable water lines, and other appurtenances. CONTRACTOR
to perform all excavating, backfilling, grading, and disposing of earth materials
and to furnish, install and test all drain lines, fittings, and specials.
CONTRACTOR shall perform all work in accordance with the drawings and
specifications, see design drawings for approximate placement, specification
15051 for buried pipe installation and specification 15052 for exposed piping
installation. CONTRACTOR shall provide record drawings, administration
oversight, quality control, startup and testing along with all required permits,
including environmental permits as required by authorities having jurisdiction,
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other overhead and incidental costs pertaining and associated with the
installation of 2” NPW piping.

Measurement and Payment: Payment shall be made based on linear foot of 2”
NPW pipe installed as required by the description above and accepted by the
OWNER and ENGINEER. Measurement of the actual quantities of materials
and labor will be made by the CONTRACTOR and verified by the
ENGINEER.

I. Bid Item 9 — Furnish and Install New Reinforced Concrete:

1.

Definition: Provide all labor, materials, equipment, other appurtenances, and
incidentals needed to install all new reinforced concrete that is not concrete
paving, concrete collar, or pipe supports as indicated on the Drawings and
required per specification 03200. CONTRACTOR to perform all excavating,
backfilling, grading, and disposing of earth materials. This work shall include
but not limited to, all required formwork, fabrication and placement of
reinforcement including but not limited to bars, ties, and supports, and welded
wire fabric for concrete, and encasements. ALL work pertaining to excavation,
subgrade preparation, backfill, and labor shall be completed by the
CONTRACTOR at no additional cost. CONTRACTOR shall provide record
drawings, administration oversight, quality control, startup and testing along
with all required permits, including environmental permits as required by
authorities having jurisdiction, other overhead and incidental costs pertaining
and associated with the installation of new reinforced concrete.

Measurement and Payment: Payment shall be based on unit costs per cubic
yard installed as required by the description above and accepted by the
OWNER and ENGINEER. Measurement of the actual quantities of materials
and labor will be made by the CONTRACTOR and verified by the
ENGINEER.

J. Bid Item 10 — Furnish and Install New Asphalt Paving:

1.

Definition: Provide all labor, material, equipment, and other incidentals
needed to install all new asphalt paving complete and in place as shown on
drawings and details. CONTRACTOR to perform all excavating, backfilling,
grading, and disposing of earth materials. This work shall include but not
limited to preparation of subgrade, pavement marking and testing as specified
in specification 02742. ALL backfill and labor shall be completed by the
CONTRACTOR at no additional cost. CONTRACTOR shall provide record
drawings, administration oversight, quality control, startup and testing along
with all required permits, including environmental permits as required by
authorities having jurisdiction, other overhead and incidental costs pertaining
and associated with the installation of new asphalt paving.

Measurement and Payment: Payment shall be made based on unit cost per
square yard of asphalt installed as required in the description above and
accepted by the OWNER and ENGINEER. Measurement of the actual
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quantities of materials and labor will be made by the CONTRACTOR and
verified by the ENGINEER.

K. Bid Item 11 — Furnish and Install New Concrete Paving:

1.

Definition: Provide all labor, materials, equipment, and other incidentals
needed to install all concrete paving, inspect and if needed replace ribbon curb,
as indicated on the Drawings. CONTRACTOR to perform all excavating,
backfilling, grading, and disposing of earth materials. This work shall include
but not limited to preparation of subgrade, coarse graded base course, fine
graded surface course, pavement marking and testing as specified. ALL
backfill and labor shall be completed by the CONTRACTOR at no additional
cost. CONTRACTOR shall provide record drawings, administration oversight,
quality control, startup and testing along with all required permits, including
environmental permits as required by authorities having jurisdiction, other
overhead and incidental costs pertaining and associated with the installation of
new concrete paving.

Measurement and Payment: Payment shall be based on unit costs per cubic
yard installed as required by the description above and accepted by the
OWNER and ENGINEER. Measurement of the actual quantities of materials
and labor will be made by the CONTRACTOR and verified by the
ENGINEER.

L. Bid Item 12 — Furnish and Install Electrical Building Trench Drain:

1.

Definition: Provide all labor, materials, equipment, and other incidentals
needed to install all new trench drain in front of the electrical building entrance
complete and in place as required by the drawings and specifically per detail 6
Sheet 75. CONTRACTOR to perform all concrete cutting, demolition,
excavating, backfilling, grading, and disposing of earth materials and to
furnish, install and test the trench drain as required by the drawings. ALL
backfill and labor shall be completed by the CONTRACTOR at no additional
cost. CONTRACTOR shall provide record drawings, administration oversight,
quality control, startup and testing along with all required permits, including
environmental permits as required by authorities having jurisdiction; other
overhead and incidental costs pertaining and associated with the installation of
Electrical building trench drain.

Measurement and Payment: Payment shall be based on unit costs per each
trench drain installed as required by the description above and accepted by the
OWNER and ENGINEER. Measurement of the actual quantities of materials
and labor will be made by the CONTRACTOR and verified by the
ENGINEER.

M. Bid Item 13 — Remove and Replace Concrete Collars for Sewer Manholes:

1.

Definition: Provide all labor, materials, equipment and appurtenances needed
to remove and replace concrete collars for existing sewer manhole, adjust all
ring and collar adjustment for existing fiberglass sewer manholes and other
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existing sewer manholes, and other required incidentals as per MAG detail
422, after installation of new concrete and Asphalt pavement, as required per
site plan on Sheet 17 of the drawings. CONTRACTOR shall provide record
drawings, administration oversight, quality control, startup and testing along
with all required permits, including environmental permits as required by
authorities having jurisdiction, other overhead and incidental costs pertaining
and associated with the adjustment of sewer manholes.

Measurement and Payment: Payments shall be made based on unit cost per
each manhole collar adjustment as required by the description above and
accepted by the OWNER and ENGINEER. Measurement of the actual
quantities of materials and labor will be made by the CONTRACTOR and
verified by the ENGINEER.

N. Bid Item 14 — Remove and Replace Concrete Collars for Electrical Manholes
and Pull Boxes:

1.

Definition: Provide all labor, materials, equipment, and appurtenances needed
to adjust or remove and replace all concrete collars for existing electrical
manholes or pull boxes and other required incidentals as per MAG detail 422
and specification 16138, after installation of new concrete and Asphalt
pavement, as required per site plan on Sheet 17 of the drawings.
CONTRACTOR shall provide record drawings, administration oversight,
quality control, startup and testing along with all required permits, including
environmental permits as required by authorities having jurisdiction; other
overhead and incidental costs pertaining and associated with the adjustments
for each electrical manhole and pull boxes.

Measurement and Payment: Payments shall be made based on unit cost per
each manhole adjustment as required by the description above and accepted by
the OWNER and ENGINEER. Measurement of the actual quantities of
materials and labor will be made by the CONTRACTOR and verified by the
ENGINEER.

0. Bid Item 15 - Furnish and Install Removable Bollards:

1.

Definition: Provide all labor, material, equipment, and incidentals needed to
install new removable bollards and other appurtenances as per Sheet 17 of the
drawings and MAG detail 140. CONTRACTOR to ensure complete and
operational installation per specifications and drawings. CONTRACTOR to
perform all excavating, backfilling, grading, and disposing of earth materials.
CONTRACTOR shall provide record drawings, administration oversight,
quality control, startup and testing along with all required permits, including
environmental permits as required by authorities having jurisdiction, other
overhead and incidental costs pertaining and associated with the removal of
existing bollards, installation of new removable bollards and other incidentals.
Measurement and Payment: Payments shall be made based on unit costs basis
for each bollard installed as required by the description above and accepted by
the OWNER and ENGINEER. Measurement of the actual quantities of
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materials and labor will be made by the CONTRACTOR and verified by the
ENGINEER.

P. Bid Item 16 — Demolition of Existing Lift Station Piping, Odor Control
Facilities and Electrical Facilities:

1.

Definition: Provide all labor, equipment, disposal, and other incidentals
required for the demolition of existing electrical facilities, lift station piping
and accessories, odor control facilities, and other site features as shown on the
drawings except for light poles. Demolition and removals shall conform to the
requirements of section 02220 Demolitions. All materials and equipment
removed from the site, shall become the property of CONTRACTOR, except
for those which OWNER has identified and marked for their use per drawings
or identified by the OWNER at the preconstruction meeting. CONTRACTOR
shall provide record drawings, administration oversight, quality control, all
required permits, including environmental permits as required by authorities
having jurisdiction, other overhead and incidental costs pertaining and
associated with the demolition.

Measurement and Payment: Payments shall be based on lump sum basis for
demolition and disposal as required in the description above. Payments will be
made based on percent complete of each major site area identified above,
percentages shall be agreed to by the OWNER and ENGINEER. Measurement
of the percent complete shall be made by the CONTRACTOR and verified by
the ENGINEER.

Q. Bid Item 17 — Remove and Dispose of Existing Light Poles:

1.

Definition: Provide all labor, materials, equipment, and other incidentals
needed for removal and disposal of existing light poles, and other
appurtenances. Demolition and removals shall conform to the requirements of
section 02220 Demolitions. All materials and equipment removed from
existing work, shall become the property of CONTRACTOR, except for those
which OWNER has identified and marked for their use per drawings or
identified by the OWNER at the preconstruction meeting. CONTRACTOR
shall provide record drawings, administration oversight, quality control,
startup and testing along with all required permits, including environmental
permits as required by authorities having jurisdiction, other overhead and
incidental costs pertaining and associated with the removal and disposal of
electrical light poles.

Measurement and Payment: Payments shall be based off a unit price per each
light pole removed as required by the description above and accepted by the
OWNER and ENGINEER. Measurement of the actual quantities of light poles
removed will be made by the CONTRACTOR and verified by the
ENGINEER.

R. Bid Item 18 — Provide Temporary Bypass Pumping:
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Definition: Provide all labor, materials, pumps, piping, access points, repair or
replacement of infrastructure removed or damaged by creating access points,
and supervision required to temporarily bypass flow around the work in
accordance with the specified needs of the rehabilitation method being utilized
and dewater the wet well in preparation for cleaning and rehabilitation per
specification 02145 and replacement of piping, appurtenances, electrical items,
and other work required by the contract documents. CONTRACTOR to
provide the design of the bypass arrangement and describe the means and
methods of accomplishing the bypass and submit to the OWNER and
ENGINEER to determine conformance to project objectives. CONTRACTOR
shall provide MOPOs, record drawings, administration oversight, quality
control, startup and testing along with all required permits, including
environmental permits as required by authorities having jurisdiction, other
overhead and incidental costs pertaining and associated with the installation of
temporary bypass pumping.

Measurement and Payment: Payments shall be based off a lump sum basis for
temporary bypass pumping as required by the description above based on
percent complete. Measurement of the percent complete shall be made by the
CONTRACTOR and verified by the ENGINEER.

S. Bid Item 19 - Install of Pre-Purchased Submersible Pumps and Accessories:

1.

Definition: Provide all labor and incidentals and other appurtenance needed
for installation of pre-purchased submersible pumps. CONTRACTOR shall
conform to all requirements indicated in specifications 016000, 01620, and
01651, CONTRACTOR shall verify pumps are operational and coordinate any
issues with the OWNER. Pump start up services are included in the pre-
purchased from the vendor, CONTRACTOR shall coordinate pump start-up
and shall coordinate all issues with the OWNER. Pump warranty, O&M
manuals and training are included in the pre-purchase, CONTRACTOR shall
coordinate any issues with the pump supplier and the OWNER. Refer to
approved pre-purchase submittals for additional information and clarifications.
CONTRACTOR shall be responsible to coordinate the means and methods of
shipment, delivery, and offloading from the location that the OWNER is
storing the pre-purchased pumps and shall provide onsite storage, installation,
and other commissioning with above requirements and the specifications of
the manufacture of all pre-purchased equipment. CONTRACTOR shall
provide record drawings, administration oversight, quality control, startup and
testing along with all required permits, including environmental permits as
required by authorities having jurisdiction, other overhead and incidental costs
pertaining and associated with the installation pre-purchased submersible
pumps.

Measurement and Payment: Payments shall be based on per unit cost basis of
each installed pre-purchased submersible pump installed as required by the
description above and accepted by the OWNER and ENGINEER.
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Measurement of the materials and labor will be made by the CONTRACTOR
and verified by the ENGINEER.

T. Bid Item 20 — Install Pre-purchased 24” Eccentric Plug Valves:

1. Definition: Provide all labor and incidentals and other appurtenance needed
for installation of all pre-purchased 24” eccentric plug valves. Valve warranty,
O&M manuals, and training were included in the pre-purchase,
CONTRACTOR shall coordinate any issues with the valve supplier and the
OWNER. Refer to approved pre-purchase submittals for additional
information and clarifications. Valve set up and testing shall be done by
qualified representatives from valve manufacture. CONTRACTOR shall
provide record drawings, administration oversight, quality control, startup and
testing along with all required permits, including environmental permits as
required by authorities having jurisdiction, other overhead and incidental costs
pertaining and associated with the installation 24” Pre-Purchased Eccentric
Plug Valves.

2. Measurement and Payment: Payment shall be based on unit cost basis of each
installed pre-purchased 24” plug valve per above description and accepted by
the OWNER and ENGINEER. Measurement of the materials and labor will be
made by the CONTRACTOR and verified by the ENGINEER.

U. Bid Item 21 - Install Pre-purchased 16” Eccentric Plug Valves:

1.  Definition: Provide all labor, incidentals, and other appurtenance needed for
installation of pre-purchased 16 eccentric Plug valves. CONTRACTOR shall
conform to all requirements indicated in specifications 016000, 01620, and
01651, CONTRACTOR shall verify valves are operational and coordinate any
issues with the OWNER. Valve warranty, O&M manuals, and training are
included in the pre-purchase, CONTRACTOR shall coordinate any issues with
the valve supplier and the OWNER. Refer to approved pre-purchase submittals
for additional information and clarifications. Valve set up and testing shall be
done by qualified representatives form valve manufacture. CONTRACTOR
shall provide record drawings, administration oversight, quality control,
startup and testing along with all required permits, including environmental
permits as required by authorities having jurisdiction; other overhead and
incidental costs pertaining and associated with the installation pre-purchased
16” eccentric plug valves.

2. Measurement and Payment: Payment shall be based on unit cost basis of each
installed pre-purchased 16” plug valve per above description and accepted by
the OWNER and ENGINEER. Measurement of the materials and labor will be
made by the CONTRACTOR and verified by the ENGINEER.

V. Bid Item 22 — Install Pre-Purchased 16” Anti-Salm Check Valves:
1. Definition: Provide all labor and incidentals and other appurtenance needed
for installation of pre-purchased 16” Anti-Slam check valves. CONTRACTOR
shall conform to all requirements indicated in specifications 016000, 01620,
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and 01651, CONTRACTOR shall verify valves are operational and coordinate
any issues with the OWNER. Valve warranty, O&M manuals, and training are
included in the pre-purchase, CONTRACTOR shall coordinate any issues with
the valve supplier and the OWNER. Refer to approved pre-purchase submittals
for additional information and clarifications. Valve set up and testing shall be
done by qualified representatives form valve manufacture. CONTRACTOR
shall provide record drawings, administration oversight, quality control,
startup and testing along with all required permits, including environmental
permits as required by authorities having jurisdiction, other overhead and
incidental costs pertaining and associated with the installation pre-purchased
16” anti-slam check valves.

Measurement and Payment: Payment shall be based on unit cost basis of each
installed pre-purchased check valve per above description and accepted by the
OWNER and ENGINEER. Measurement of the materials and labor will be
made by the CONTRACTOR and verified by the ENGINEER.

W. Bid Item 23 — Furnish and Install New Pipe Supports:

1.

Definition: Provide all labor, materials, concrete, all required formwork,
fabrication and placement of reinforcement including but not limited to bars,
ties, supports, equipment, and incidentals required to furnish and install all new
pipe supports and appurtenances as shown on sheet 79 detail 2 of the drawings.
ALL work pertaining to excavation, subgrade preparation, backfill, and labor
shall be completed by the CONTRACTOR at no additional cost.
CONTRACTOR shall provide record drawings, administration oversight,
quality control, and testing, along with all required permits, including
environmental permits as required by authorities having jurisdiction, other
overhead and incidental costs pertaining and associated with the installation
new pipe supports.

Measurement and Payment: Payment shall be based on unit costs for each new
pipe supports installed as described above and accepted by the OWNER and
ENGINEER. Measurement of the materials and labor will be made by the
CONTRACTOR and verified by the ENGINEER.

X. Bid Item 24 —Install Pre-Purchased 8” Plug Valves:

1.

Definition: Provide all labor and incidentals and other appurtenance needed
for installation of pre-purchased 8” plug valves as required by the drawings
and specifications. CONTRACTOR shall conform to all requirements
indicated in specifications 016000, 01620, and 01651, CONTRACTOR shall
verify valves are operational and coordinate any issues with the OWNER.
Valve warranty, O&M manuals, and training are included in the pre-purchase,
CONTRACTOR shall coordinate any issues with the valve supplier and the
OWNER. Refer to approved pre-purchase submittals for additional
information and clarifications. Valve set up and testing shall be done by
qualified representatives form valve manufacture. CONTRACTOR shall
provide record drawings, administration oversight, quality control, startup and
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testing along with all required permits, including environmental permits as
required by authorities having jurisdiction; other overhead and incidental costs
pertaining and associated with the installation pre-purchased 8” plug valves.

2. Measurement and Payment: Payment shall be based on unit cost basis per each
8” plug valve installed per the description above and accepted by the OWNER
and ENGINEER. Measurement of the materials and labor will be made by the
CONTRACTOR and verified by the ENGINEER.

Y. Bid Item 25 —Install Pre-Purchased 8” Surge Relief Valves:

1. Definition: Provide all labor and incidentals and other appurtenance needed
for installation of pre-purchased 8” Surge Relief valves as required by the
drawings and specifications. CONTRACTOR shall conform to all
requirements indicated in specifications 016000, 01620, and 01651,
CONTRACTOR shall verify valves are operational and coordinate any issues
with the OWNER. Valve warranty, O&M manuals, and training were included
in the pre-purchase, CONTRACTOR shall coordinate any issues with the
valve supplier and the OWNER. Refer to approved pre-purchase submittals for
additional information and clarifications. Valve set up and testing shall be done
by qualified representatives from valve manufacturer. CONTRACTOR shall
provide record drawings, administration oversight, quality control, startup and
testing along with all required permits, including environmental permits as
required by authorities having jurisdiction, other overhead and incidental costs
pertaining and associated with the installation pre-purchased 8” surge relief
valves.

2. Measurement and Payment: Payment shall be based on unit cost per each pre-
purchased 8” surge relief valve installed and accepted by the OWNER and
ENGINEER. Measurement of the materials and labor will be made by the
CONTRACTOR and verified by the ENGINEER.

Z. Bid Item 26 — Install Pre-Purchased 6” Plug Valve:

1. Definition: Provide all labor and incidentals and other appurtenance needed
for installation of pre-purchased 6” plug valves as required by the drawings
and specifications. CONTRACTOR shall conform to all requirements
indicated in specifications 016000, 01620, and 01651, CONTRACTOR shall
verify valves are operational and coordinate any issues with the OWNER.
Valve warranty, O&M manuals, and training were included in the pre-
purchase, CONTRACTOR shall coordinate any issues with the valve supplier
and the OWNER. Refer to approved pre-purchase submittals for additional
information and clarifications. Valve set up and testing shall be done by
qualified representatives from valve manufacturer. CONTRACTOR shall
provide record drawings, administration oversight, quality control, startup and
testing along with all required permits, including environmental permits as
required by authorities having jurisdiction, other overhead and incidental costs
pertaining and associated with the installation pre-purchased 6” plug valves.
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2.

Measurement and Payment: Payment shall be based on unit cost per each 6”
valve installed and accepted by the OWNER and ENGINEER. Measurement
of the materials and labor will be made by the CONTRACTOR and verified
by the ENGINEER.

AA. Bid Item 27 —Install Pre-Purchased 6” Combination Air Release VValves:

1.

Definition: Provide all labor and incidentals and other appurtenance needed
for installation of pre-purchased 6” combination air release valves as required
by the drawings and specifications. CONTRACTOR shall conform to all
requirements indicated in specifications 016000, 01620, and 01651,
CONTRACTOR shall verify valves are operational and coordinate any issues
with the OWNER. Valve warranty, O&M manuals, and training were included
in the pre-purchase, CONTRACTOR shall coordinate any issues with the
valve supplier and the OWNER. Refer to approved pre-purchase submittals for
additional information and clarifications. Valve set up and testing shall be done
by qualified representatives from valve manufacturer. CONTRACTOR shall
provide record drawings, administration oversight, quality control, startup and
testing along with all required permits, including environmental permits as
required by authorities having jurisdiction, other overhead and incidental costs
pertaining and associated with the installation pre-purchased 6” combination
air release valves.

Measurement and Payment: Payment shall be based on unit cost per each 6”
combination air release valve installed and accepted by the OWNER and
ENGINEER. Measurement of the materials and labor will be made by the
CONTRACTOR and verified by the ENGINEER.

AB. Bid Item 28 — Furnish and Install 3” Air Vacuum Valves:

1.

Definition: Provide all labor, materials and equipment and incidentals required
to furnish and install all 3” Air Vacuum valves and other appurtenances,
complete and in place as required by the drawings and specifications,
specifically shown on the drawing detail 5 on sheet 80. CONTRACTOR shall
ensure valves are operational. CONTRACTOR shall provide record drawings,
administration oversight, quality control, and testing, along with all required
permits, including environmental permits as required by authorities having
jurisdiction, other overhead and incidental costs pertaining and associated with
the installation of all 3” air vacuum valves.

Measurement and Payment: Payment shall be based on a unit cost per each 3”
air vacuum valves installed per the description above and accepted by the
OWNER and ENGINEER. Measurement of the materials and labor will be
made by the CONTRACTOR and verified by the ENGINEER.

AC. Bid Item 29 — Furnish and Install 3” Ball VValves:

1.

Definition: Provide all labor, materials, equipment, and incidentals required to
furnish and install all 3” ball valves not covered above and other
appurtenances, complete and in place as required by the drawings and
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specifications and specifically shown on the drawing detail 5 sheet 80 and as
described in section 15115 Ball Valves, Operators and Appurtenances.
CONTRACTOR shall ensure valves are operational. CONTRACTOR shall
provide record drawings, administration oversight, quality control, and testing,
along with all required permits, including environmental permits as required
by authorities having jurisdiction, other overhead and incidental costs
pertaining and associated with the installation of all 3” ball valves.
Measurement and Payment: Payment shall be based on a unit cost basis for
each 3” ball valves installed per the description above and accepted by the
OWNER and ENGINEER. Measurement of the materials and labor will be
made by the CONTRACTOR and verified by the ENGINEER.

AD. Bid Item 30 — Furnish and Install 2” Ball Valves:

1.

Definition: Provide all labor, materials, equipment, and incidentals required to
furnish and install all 2” Ball valves not covered above and other
appurtenances, complete and in place as required by the drawings and
specifications and shown on the drawing detail 5 sheet 80 and as described in
section 15115 Ball Valves, Operators and Appurtenances. CONTRACTOR
shall ensure valves are operational. CONTRACTOR to perform all excavating,
backfilling, and disposing of earth materials. CONTRACTOR shall provide
record drawings, administration oversight, quality control, and testing, along
with all required permits, including environmental permits as required by
authorities having jurisdiction, other overhead and incidental costs pertaining
and associated with the installation of all 2 ball valves.

Measurement and Payment: Payment shall be based on a unit cost basis for
each 2” ball valves installed per the description above and accepted by the
OWNER and ENGINEER. Measurement of the materials and labor will be
made by the CONTRACTOR and verified by the ENGINEER.

AE. Bid item 31 — Furnish and Install 1” Solenoid Valve:

1.

Definition: Provide all labor, materials and equipment and incidentals required
to furnish and install all 1”” solenoid valves and other appurtenances as required
by the drawings and the specifications; CONTRACTOR shall ensure valves
are operational. CONTRACTOR to perform all excavating, backfilling, and
disposing of earth materials. CONTRACTOR shall provide record drawings,
administration oversight, quality control, and testing, along with all required
permits, including environmental permits as required by authorities having
jurisdiction, other overhead and incidental costs pertaining and associated with
the installation of all 1” solenoid valves.

Measurement and Payment: Payment shall be based on unit cost per each 1”
isolation valves installed per the description above and accepted by the
OWNER and ENGINEER. Measurement of the materials and labor will be
made by the CONTRACTOR and verified by the ENGINEER.

AF. Bid item 32 — Furnish and Install 1” Isolation Valve:
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Definition: Provide all labor, materials and equipment and incidentals required
to furnish and install all 1”” isolation valves and other appurtenances as required
by the drawings and specifications; CONTRACTOR shall ensure valves are
operational. CONTRACTOR to perform all excavating, backfilling, and
disposing of earth materials. CONTRACTOR shall provide record drawings,
administration oversight, quality control, and testing, along with all required
permits, including environmental permits as required by authorities having
jurisdiction, other overhead and incidental costs pertaining and associated with
the installation of all 1” isolation valves.

Measurement and Payment: Payment shall be based on unit cost per each 1”
isolation valves installed per the description above and accepted by the
OWNER and ENGINEER. Measurement of the materials and labor will be
made by the CONTRACTOR and verified by the ENGINEER.

AG. Bid Item 33 — Furnish and install New Magnetic Flow Meter:

1.

Definition: Provide all labor, materials, equipment, and incidentals required to
furnish and install new magnetic flow meters and appurtenances, complete and
operational, as required by the drawings and specifications. CONTRACTOR
to ensure that flow meter is operational. CONTRACTOR shall provide record
drawings, administration oversight, quality control, and testing, along with all
required permits, including environmental permits as required by authorities
having jurisdiction, other overhead and incidental costs pertaining and
associated with the installation of all magnetic flow meter.

Measurement and Payment: Payment shall be based on unit costs per each
magnetic flow meter installed per the description above and accepted by the
OWNER and ENGINEER. Measurement of the materials and labor will be
made by the CONTRACTOR and verified by the ENGINEER.

AH. Bid Item 34 — Furnish and Install Yard Piping and all Appurtenances not
Listed Above:

1.

Definition: Provide all labor, materials, and equipment and incidentals
required to furnish and install all large diameter yard piping, fittings which are
not pre-purchased, various sized valves and appurtenances complete and
operational as required by the drawings and specifications. CONTRACTOR
shall refer to design drawings for approximate placement, specification 15051
for buried pipe installation and specification 15052 for exposed piping
installation. CONTRACTOR to perform all excavating, backfilling, filling,
grading and disposing of earth materials and to furnish, install and test all yard
piping, fittings, and specials. CONTRACTOR shall provide record drawings,
administration oversight, quality control, and testing, along with all required
permits, including environmental permits as required by authorities having
jurisdiction, other overhead and incidental costs pertaining and associated with
the installation of all magnetic flow meter.

Measurement and Payment: Payments shall be based on lump sum basis for
yard piping installed based on percent complete per the description above and

MEASUREMENT AND PAYMENT 01271-15 May 2023



CITY OF PHOENIX: Water Services Department
PROJECT NAME: Lift Station No. 66 Refurbishment
PROJECT NUMBER: WS90400084

accepted by the OWNER and ENGINEER. Measurement of the percent
complete will be made by the CONTRACTOR and verified by the
ENGINEER.

Al. Bid Item 35 — Furnish and Install New Safety Tie Offs:

1.

Definition: Provide all labor, materials, and other incidentals required to install
new safety tie offs around wet well openings as required by the drawings and
specifications. CONTRACTOR shall ensure tie offs are installed per
manufacturer’s specifications, including 3 party testing, verification, and
certification and providing all associated documents for approved use.
CONTRACTOR shall provide record drawings, administration oversight,
quality control, and testing, along with all required permits, including
environmental permits as required by authorities having jurisdiction, other
overhead and incidental costs pertaining and associated with the installation of
all safety tie offs.

Measurement and Payment: Payment shall be made based on unit cost per each
tie off system installed per the description above and accepted by the OWNER
and ENGINEER. Measurement of the materials and labor will be made by the
CONTRACTOR and verified by the ENGINEER.

AJ. Bid Item 36 — Furnish and Install New Removable Handrail for Splitter Box
Hatches:

1.

Definition: Provide all labor, materials, equipment, and incidentals needed to
furnish and install all new removable handrails and other appurtenances
complete and operational as required by the drawings and specifications and
specifically shown on drawings on sheet 50, detail 3. CONTRACTOR shall
provide record drawings, administration oversight, quality control, and testing,
along with all required permits, including environmental permits as required
by authorities having jurisdiction, other overhead and incidental costs
pertaining and associated with the installation of all removable handrails for
splitter box hatches.

Measurement and Payment: Payment shall be based on unit cost per each hatch
the removable handrail installed on per the description above and accepted by
the OWNER and ENGINEER. Measurement of the materials and labor will be
made by the CONTRACTOR and verified by the ENGINEER.

AK. Bid Item 37 — Furnish and Install New Removable Handrail for Wet Well
Hatches:

1.

Definition: Provide all labor, materials, equipment, and incidentals needed to
furnish and install all new removable handrails and other appurtenances
complete and operational as required by the drawings and specifications and
specifically shown on drawings on sheet 50, detail 3. CONTRACTOR shall
provide record drawings, administration oversight, quality control, and testing,
along with all required permits, including environmental permits as required
by authorities having jurisdiction; other overhead and incidental costs
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pertaining and associated with the installation of all removable handrails for
wet well hatches. Measurement of the materials and labor will be made by the
CONTRACTOR and verified by the ENGINEER.

Measurement and Payment: Payment shall be based on unit cost per each wet
well the removable handrail installed on per the description above and
accepted by the OWNER and ENGINEER. Measurement of the materials and
labor will be made by the CONTRACTOR and verified by the ENGINEER.

AL. Bid Item 38 — Furnish and Install Biofilter Containment Area Handrail
System:

1.

Definition: Provide all labor, materials, equipment, connections to existing
handrails, and incidentals needed to furnish and install all biofilter containment
area handrail system and other appurtenances complete and operational as
required by the drawings and specifications and specifically shown on
drawings on sheet 58, detail 1. CONTRACTOR shall provide record drawings,
administration oversight, quality control, and testing, along with all required
permits, including environmental permits as required by authorities having
jurisdiction, other overhead and incidental costs pertaining and associated with
the installation of all biofilter containment area handrail system.
Measurement and Payment: Payment shall be based on unit cost per linear foot
of biofilter containment area handrail system installed per the description
above and accepted by the OWNER and ENGINEER. Measurement of the
materials and labor will be made by the CONTRACTOR and verified by the
ENGINEER.

AM.Bid Item 39 — Furnish and Install Miscellaneous Improvements for Electrical
Building:

1.

Definition: Provide all labor, materials, and equipment and other incidentals
need for installation of sweep gaskets, threshold plates, resealing HVAC
penetrations, reseal roof penetrations, repair gutters and other miscellaneous
external improvements as shown on the drawings excluding trench drains.
CONTRACTOR shall provide record drawings, administration oversight,
quality control, and testing, along with all required permits, including
environmental permits as required by authorities having jurisdiction, other
overhead and incidental costs pertaining and associated with the installation of
all electrical building improvement.

Measurement and Payment: Payment shall be based on lump sum basis for the
electrical building miscellaneous improvements installed based on percent
complete per the description above and accepted by the OWNER and
ENGINEER. Measurement of the materials and labor will be made by the
CONTRACTOR and verified by the ENGINEER.

AN. Bid Item 40 — Furnish and Install New Epoxy Coating for Wet Well and
Splitter Structures:
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Definition: Provide all labor, materials, and other incidentals as shown and
specified and required to furnish, install and place into satisfactory service the
epoxy lining corrosion system as required by the drawings, specifications, and
requirements of the epoxy manufacturer and described in specification 09985
Novolac epoxy. Installation shall include surface preparation, cleaning,
disposal of derelict material removed, and placement of coating system.
CONTRACTOR shall provide record drawings, administration oversight,
quality control, and testing, along with all required permits, including
environmental permits as required by authorities having jurisdiction; other
overhead and incidental costs pertaining and associated with the installation of
all Novolac epoxy coating.

Measurement and Payment: Payment shall be based on unit cost per square
foot of wet well coating system installed per the description above and
accepted by the OWNER and ENGINEER. Measurement of the materials and
labor will be made by the CONTRACTOR and verified by the ENGINEER.

AO. Bid Item 41 — Furnish and Install New Flow Control Gates:

1.

Definition: Provide all labor, materials, equipment, and other incidentals as
shown and specified and required to furnish, install and place into satisfactory
service the flow control gates as required by the drawings and specifications.
CONTRACTOR shall provide record drawings, administration oversight,
quality control, and testing, along with all required permits, including
environmental permits as required by authorities having jurisdiction; other
overhead and incidental costs pertaining and associated with the installation of
all flow control gates.

Measurement and Payment: Payment shall be based on unit cost per each flow
control gate installed per the description above and accepted by the OWNER
and ENGINEER. Measurement of the materials and labor will be made by the
CONTRACTOR and verified by the ENGINEER.

AP. Bid Item 42 — Furnish and Install New Biofilter Odor Control Facilities:

1.

Definition: Provide all labor, materials, equipment, and incidentals needed to
install the biofilter odor control facilities as required by the drawings and
specifications. CONTRACTOR shall ensure installation and operation of the
following, biofilter control facilities, media, blower, utilities relocation, duct
work, housekeeping pads per detail on sheet 76 of drawing, dampers, and
horizontal grease filter. CONTRACTOR shall provide all excavation,
subgrade preparation, and backfill as required by the drawings and
specifications. CONTRACTOR shall provide record drawings, administration
oversight, quality control, and testing, along with all required permits,
including environmental permits as required by authorities having jurisdiction,
other overhead and incidental costs pertaining and associated with the
installation of new biofilter odor control facilities.

Measurement and Payment: Payment shall be made based on lump sum for
installation of the biofilter odor control facilities as required by the description
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above and shall be paid based on percent complete. Measurement of the
percent complete will be made by the CONTRACTOR and verified by the
ENGINEER.

AQ. Bid Item 43 — Install Pre-Purchased Variable Frequency Drives (VFDs):
1. Definition: Provide all labor and incidentals and other appurtenance needed

for installation of pre-purchased VFDs. CONTRACTOR shall install VFDs as
required by the drawings and specifications. CONTRACTOR shall ensure
VFDs are operational prior to taking possession of the pre-purchased VFDs.
VFD warranty, O&M manuals, and training are included in the pre-purchase,
CONTRACTOR shall coordinate any issues with the VFD supplier and the
OWNER. Refer to approved pre-purchase submittals for additional
information and clarifications. CONTRACTOR shall provide record drawings,
administration oversight, quality control, startup and testing along with all
required permits, including environmental permits as required by authorities
having jurisdiction, other overhead and incidental costs pertaining and
associated with the installation pre-purchased VFDs.

Measurement and Payment: Payment shall be based on unit cost per each pre-
purchased VFD installed per the description above and accepted by the
OWNER and ENGINEER. Measurement of the materials and labor will be
made by the CONTRACTOR and verified by the ENGINEER.

AR. Bid Item 44 — Furnish and Install Electrical Facilities:

1.

Definition: Provide all labor, materials, equipment, and incidentals as required
to complete the electrical work by the drawings and specifications. Including
but not limited to all new electrical duct banks, motor control centers, conduit,
wire, electrical panels, pull boxes, electrical appurtenances and accessories as
described in drawings and section 16050. CONTRACTOR shall provide
record drawings, administration oversight, quality control, startup and testing
along with all required permits, including environmental permits as required
by authorities having jurisdiction, other overhead and incidental costs
pertaining and associated with the installation electrical facilities.
Measurement and Payment: Payments shall be made as a lump sum basis for
all electrical items and other appurtenances as described above based on
percent complete accepted by the OWNER and ENGINEER. Measurement of
the percent complete will be made by the CONTRACTOR and verified by the
ENGINEER.

AS. Bid Item 45 — Furnish and Install Instrumentation, Controls and Accessories:

1.

Definition: Provide all labor, materials and equipment needed to furnish and
install all instrumentation, control panels, programmable logic controllers,
programming integration, conduit, wire, fire alarm system and appurtenances
complete and operational as required by the drawings and specifications and
specifically in specification 17001 Process control systems General
requirements. CONTRACTOR shall provide record drawings, administration

MEASUREMENT AND PAYMENT 01271-19 May 2023



CITY OF PHOENIX: Water Services Department
PROJECT NAME: Lift Station No. 66 Refurbishment
PROJECT NUMBER: WS90400084

oversight, quality control, startup and testing along with all required permits
including environmental permits as required by authorities having jurisdiction,
other overhead and incidental costs pertaining and associated with the
installation instrumentation and controls.

Measurement and Payment: Payments shall be made as lump sum for
installation of all instrumentation, controls, and other appurtenances as
described above based on percent complete accepted by the OWNER and
ENGINEER. Measurement of the percent complete will be made by the
CONTRACTOR and verified by the ENGINEER.

AT. Bid Item 46 — Furnish and Install Protective Finishes:

1.

Definition: Provide all labor, materials, equipment, and other incidentals
needed to provide all proper finishes and apply paint systems to all applicable
surfaces except the wet well including but not limited to yard piping, electrical
facilities, removable bollards, new odor control facilities, yard hydrants, and
other equipment that exposed to the elements as required by the drawings and
specifications and specifically per specification 09900. This includes proper
surface preparation and painting of all new and existing interior and exterior
items and surfaces. CONTRACTOR shall provide record drawings,
administration oversight, quality control, startup and testing along with all
required permits including environmental permits as required by authorities
having jurisdiction, other overhead and incidental costs pertaining and
associated with the installation protective finishes.

Measurement and Payment: Payment shall be made as a lump sum for
installation of protective finishes as required by the description above based
on percent complete and approved by the OWNER and ENGINEER.
Measurement of the percent complete will be made by the CONTRACTOR
and verified by the ENGINEER.

AU. Bid Item 47 — All Other Work Not Previously Listed:

1.

Definition: Includes all other work, labor, material, coordination, equipment,
and incidentals not specifically listed in the aforementioned bid items but
required by the Drawings and Specifications.

Measurement and Payment: Payment shall be made as a lump sum for all work
not previously listed as required by the description above based on percent
complete and approved by the OWNER and ENGINEER. Measurement of the
percent complete will be made by the CONTRACTOR and verified by the
ENGINEER.

AV. Bid Item 48 — Allowance for Unforeseen Conditions:

1.

2.

Definition: Allowance for unforeseen conditions for items and conditions that
are requested and authorized in writing by the OWNER.

Measurement and Payment: Payments shall be made based on the terms agreed
to in writing by the OWNER and CONTRCTOR for unforeseen conditions.
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Measurement of the materials and labor will be made by the CONTRACTOR
and verified by the ENGINEER.

AW.Bid ltem 49 — Allowance for Stormwater Pollution Protection Permit
(SWPPP):

1.

Definition: Includes work associated with Stormwater Pollution Protection
Permit that is required for the completion of the work. All temporary means
required to prevent discharge of sediment to water courses from dewatering
systems or erosion shall be included. All temporary means required to prevent
discharge of sediment to water courses from dewatering systems or erosion are
included. CONTRACTOR shall obtain the SWPPP from authorities having
jurisdiction, including all coordination, development of plan, development of
submittals, materials and labor to install and maintain pollution protection
measures, all overhead, administration, and other incidental item required for
the SWPPP.

Measurement and Payment: Payment shall be made as an allowance for the
SWPPP as required by the description above based on percent complete and
approved by the OWNER and ENGINEER. Measurement of the percent
complete will be made by the CONTRACTOR and verified by the
ENGINEER.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION + +
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SECTION 01291

SCHEDULE OF VALUES

PART 1 - GENERAL

1.1 DESCRIPTION

A. The Preliminary Schedule of Values is an itemized list that establishes the value or
cost of each major part of the Work and the division of Work between
CONTRACTOR and subcontractors.

B. The Preliminary Schedule of Values shall include all items of Work in the Contract
Documents.

C. The Schedule of Values is a detailed itemized list that establishes the value or cost
of each detailed part of the Work. It and the Progress Schedule updates specified
in Section 01321 — Progress Schedule CPM, shall be used as the basis for preparing
progress payments. The Schedule of Values may be used as a basis for negotiations,
concerning additional work or credits, which may arise during the construction.
Quantities and unit prices shall be included in the schedule, when approved by or
required by the ENGINEER.

D. The Preliminary Schedule of Values and Schedule of Values itemized list of Work,
for each major part of the Work and division of Work shall be grouped under the
following index areas:

1. Mobilization, Demolition, and Temporary Facilities.

2. Furnish and install 1" Non-Potable Water Piping (NPW).

3. Furnish and Install 4" Drain Piping.

4. Furnish and Install 2" Drain Piping.

5. Furnish and install 2" PW.

6. Furnish and install 2" NPW.

7. Furnish and Install New Reinforced Concrete.

8. Furnish and Install New Asphalt Paving.

9. Furnish and Install New Concrete Paving.

10. Furnish and Install Electrical Building Trench Drain.

11. Remove and Replace Concrete Collars for Sewer Manholes.

12. Remove and Replace Concrete Collars for Electrical Manholes and Pull Boxes.

13. Furnish and Install Removable Bollards.

14. Demolition of Existing Lift Station Piping, Odor Control Facilities and
Electrical Facilities.

15. Remove and Dispose of Existing Light Poles.

16. Provide Temporary Bypass pumping.

17. Install Pre-purchased Submersible Pumps and Accessories.

18. Install Pre-Purchased 24" Eccentric Plug Valves.

19. Install Pre-Purchased 16" Eccentric Plug Valves.
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20. Install Pre-purchase 16" Anti-Slam Check valves.

21. Furnish and Install New Pipe Supports.

22. Install Pre-Purchased 8" Plug valves.

23. Install Pre-Purchased 8" Surge Release Valves.

24. Install Pre-Purchased 6" Plug Valves.

25. Install Pre-Purchased 6" Combination Air Release Valves.

26. Furnish and Install 3" Air Vacuum Valves.

27. Furnish and Install 3" Ball Valve.

28. Furnish and Install 2" Ball Valves.

29. Furnish and Install 1" Solenoid Valve.

30. Furnish and Install 1" Isolation Valve.

31. Furnish and Install New Magnetic flow meters.

32. Furnish and Install Yard piping and all Appurtenances not listed above.

33. Furnish and Install New safety tie offs.

34. Furnish and Install New Removable Handrail for Splitter Box Hatches.

35. Furnish and Install New Removable Handrail for Wet Well Hatches.

36. Furnish and Install Biofilter Containment area handrail system.

37. Furnish and Install Miscellaneous Improvements for Electrical Building.

38. Furnish and Install New Epoxy Coating for New Wet Well and Splitter
Structures.

39. Furnish and Install New Flow Control Gates.

40. Furnish and Install New Biofilter Odor Control Facilities.

41. Install Pre-purchased Variable Frequency Drives (VFDs).

42. Furnish and Install Electricals Facilities.

43. Furnish and Install Instrumentation, Controls and Accessories.

44. Furnish and Install Protective Finishes.

45. All other Work Not Previously Listed.

46. Allowance for Unforeseen Conditions.

47. Allowance For Stormwater Pollution Protection Permit (SWPPP).

E. The Schedule of Values shall include an itemized list of Work for all Maintenance
of Plant Operations (MOPO) Work as specified in Section 01143, Coordination
with OWNER'S Operations. Itemized MOPO Work shall be included within
applicable major Work area.

1.2 PREPARATION

A. The Preliminary Schedule of Values:

1. Preliminary Schedule of Values shall show all Work under the index areas
listed in Paragraph 1.1.D., above.

2. Preliminary Schedule of Values shall show the division of Work between
CONTRACTOR and subcontractors by two methods, one for each Section of
the Specifications and also one for each structure.

3. Preliminary Schedule of Values shall show breakdown of labor, materials
equipment and other costs used in preparation of the Bid for CONTRACTOR
and subcontractors.
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4.

5.
6.

10.

Costs shall be in sufficient detail to indicate separate amounts for each Section
of the Specifications and for each structure.

May include an item for bond, insurance, and temporary facilities.
Preliminary Schedule of Values shall be prepared on 8-1/2-inch by 11-inch
white paper.

Use Table of Contents of the Specifications as basis for Preliminary Schedule
of Values format and identify each item with number and title in the Table of
Contents. Also, use each structure as basis for Schedule of VValue format. List
sub-items of major products or systems, as appropriate or when requested by
ENGINEER.

When requested by ENGINEER, support values with data that will substantiate
their correctness.

The sum of the individual values shown on the Preliminary Schedule of Values
shall equal the total Contract Price.

Each item shall include a directly proportional amount of CONTRACTOR'S
overhead and profit.

B. The Schedule of Values:

1.

@

Schedule of Values shall show breakdown of quantities, labor, materials,
equipment, and other costs used in preparation of the Bid for each item in the
Schedule of Values.

Schedule of Values shall show all Work under the index areas listed in
Paragraph 1.1.D., above.

Costs shall be prepared by two methods, one for each Section of the
Specifications and one for each structure. They shall be in sufficient detail to
indicate separate amounts for each Section of the Specifications and
subsections therein and also separate amounts for each structure. Amounts
shall be included for each type of Work specified, in a manner approved by the
ENGINEER.

Include separate pay items for Mobilization and Demobilization, as specified
in the Contract Documents.

Fifteen percent of the total cost of each item is allotted to the cost of Shop
Drawing preparation, Operation and Maintenance Manuals, Testing and
Training. This amount will be released upon approval, by the ENGINEER,
three percent is apportioned to Testing and four percent each to the remaining
items.

Schedule of Values shall be prepared on 8-1/2-inch by 11-inch white paper.
Use Table of Contents of the Specifications and the form included with Section
01330, Submittals, as basis for Schedule of Values format and identify each
item with number and title in the Table of Contents. Also, use each structure
as basis for schedule format. List sub-items of major products or systems, as
appropriate or when requested by ENGINEER.

When requested by ENGINEER, support values with data that will substantiate
their correctness.

The sum of the individual values shown on the Schedule of Values shall equal
the total Contract Price.
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10.

11.

12.

13.

14.

15.

16.

Each item shall include a directly proportional amount of CONTRACTOR'S
overhead and profit.

Schedule of Values shall show the purchase and delivery costs for materials
and equipment that CONTRACTOR anticipates he shall request payment for
prior to their installation.

Include a separate pay item for Maintenance of Plant Operations (MOPO)
Work for each major Work area.

Include a separate pay item for: Construction Photographs; Temporary
Facilities; Temporary Controls; Progress Schedule; General Conditions; and
Field Engineering.

Include a separate pay item for all Allowances and Extra Unit quantities.

The Schedule of Values shall be prepared to a level of detail equal to or greater
than required by the Supplementary Conditions.

The Schedule of Values shall be coordinated with the Resource/Cost Loading
of the Progress Schedule provided in Section 01322, Progress Schedule (Cost
Loaded CPM).

1.3 SUBMITTALS

A. Submittwo copies of the Preliminary Schedule of VValues to ENGINEER for review
within 14 calendar days after the Notice to Proceed.

B. Submit two copies of the final Schedule of Values to ENGINEER for review within
20 days after the Notice to Proceed.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION + +
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SECTION 01301

PRE-CONSTRUCTION CONFERENCE

PART 1 - GENERAL

11 DESCRIPTION
A. Date, Time and Location: Conference will be held after notice of award of the
Contract. ENGINEER will coordinate with the OWNER to fix the date, time and
location of the meeting, within 10 calendar days of notice of award.
B. ENGINEER shall prepare agenda, preside at meeting, and prepare and distribute a
transcript of proceedings to all parties.
C. Provide data required, contribute appropriate items for discussion, and be prepared
to discuss all items on agenda.
D. Unless previously submitted to ENGINEER, bring to the conference a preliminary
schedule of each of the following:
1. Progress Schedule.
2. Shop Drawing and Sample submittals.
3. Schedule of Values.
4. A list of any items that require coordination or clarification from the OWNER
and ENGINEER.
1.2 REQUIRED ATTENDANCE
A. Conference shall be attended by CONTRACTOR’S Project Manager, its
superintendent and its major subcontractors and major equipment suppliers as
CONTRACTOR deems appropriate.
B. OWNER'S representative.
C. ENGINEER.
D. Representatives of governmental agencies having any degree of control or
responsibility, if available.
E. Utility company representatives.
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1.3 PURPOSE

A. The purpose of the Pre-construction conference is to designate responsible
personnel and establish working relationships. Matters requiring coordination will
be discussed and procedures for handling such matters will be established. A
complete agenda will be furnished to CONTRACTOR prior to the Pre-construction
conference date. However, be prepared to discuss all of the following; but will not
necessarily be limited to the following:

NookrwnpE

8.
9

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

Designation of responsible personnel.
Subcontractors.

Coordination with other contractors and projects.
Progress schedule.

Processing of Shop Drawing Submittals.
Schedule of Shop Drawing submittals.
Processing of Field Orders, Requests for Information and Clarification and
Change Orders.

Requirements for copies of Contract Documents.
Insurance in force.

Schedule of values.

Processing and Schedule of Payments.

Use of premises.

CONTRACTOR responsibility for safety and first aid procedures.
Site Security.

Housekeeping.

Field Offices.

Maintaining Record Drawings.

Letter of Notice to Proceed.

Permits.

Emergency Telephone Numbers.

Operation and Maintenance Manuals.
Temporary Utilities.

I&C Inspection & Testing Services Coordination
Electrical Arc Flash Coordination

Any other project related items.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION + +
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SECTION 01311

PROJECT COORDINATION

PART 1 - GENERAL

1.1 DESCRIPTION

A. As more fully set forth in of the General Conditions, sole responsibility for
coordination of all of the Work, belongs to CONTRACTOR. Supervise, direct and
cooperate fully with all subcontractors, manufacturers, fabricators, suppliers,
distributors, installers, testing agencies and all others whose services, materials or
equipment are required to ensure completion of the Work within the Contract Time.

B. Asmore fully set forth in of the General Conditions, Cooperate with and coordinate
the Work with the work of any other contractor, including the following, utility
service companies or OWNER'S employees performing work at the site:

1.  Lift Station 66 Independent Electrical Feed

C. Not be responsible for damage done by contractors not under CONTRACTOR’S
jurisdiction. Will not be liable for any such loss or damage, unless it is through the
negligence of CONTRACTOR.

D. Coordinate the Work with the work of others to assure compliance with schedules.

E. Attend and participate in all project coordination or progress meetings and report
on the progress of all Work and compliance with schedules.

F. Maintain sufficient competent personnel, drafting and CADD equipment and
supplies at the site for the purpose of preparing layout, coordination and Record
Drawings. These drawings shall supplement the Contract Documents, and the
working and Shop Drawings as necessary to correlate the Work of various trades.
Where such drawings are to be prepared by the mechanical, electrical, plumbing,
or heating and ventilating subcontractors, ensure that each subcontractor maintains
the required personnel and facilities at the site.

G. Itisthe duty of the CONTRACTOR to determine that all necessary permits have
been obtained. The CONTRACTOR, at his own expense, obtain, maintain and
close all the required permits which have not been furnished.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)
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++ END OF SECTION + +
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SECTION 01312

PROGRESS MEETINGS

PART 1 - GENERAL

1. Regular Meetings: Bi-weekly on a day and time agreeable to OWNER,

2. Other Meetings: As needed and/or required in other specific specification

Place: CONTRACTOR'S field office at Project site, or other mutually agreed upon

The ENGINEER shall conduct weekly progress meetings, record and distribute
minutes of the meeting to all attendees and others as requested. At a minimum, the
agenda will include: Requests for Information (RFI) and submittal status, past
week’s progress and a 3-week look-ahead schedule to include upcoming
inspections, current issues, long lead items, critical issues and the next scheduled

Provide data required and be prepared to discuss all items on agenda.

1. When needed for the discussion of a particular agenda item, require
representatives of subcontractors or suppliers to attend a meeting.

Representatives present for each party shall be authorized to act on their behalf.

11 DESCRIPTION
A. Date and Time:
ENGINEER and CONTRACTOR.
sections.
B.
location.
C.
meeting date.
D.
1.2 MINIMUM ATTENDANCE
A. CONTRACTOR:
B. ENGINEER.
C. OWNER'S representative, if required.
D. Others, as appropriate.
E.
1.3 AGENDA
A

Agenda will include, but will not necessarily be limited to, the following:
1. Transcript of previous meeting.
2. Progress since last meeting.
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a. CONTRACTOR'’S.
b. Subcontractors’.

3. Completion status.

4. Planned progress for next period including a 3-week look-ahead schedule to
include upcoming inspections.

5.  Document and track to correction and closure any problems, conflicts, issues,
and observations that are voiced by anyone of the project team.

6. Status of Shop Drawings, submittals, long lead items, RFI and RFAs.

7. Change Orders.

8. Pay Requests.

9. Quality Standards and Control.

10. Schedules, updated Project Schedules, including off-site fabrication and
delivery schedules; corrective measures, if required.

11. Coordination between parties.

12. Permits.

13. Safety concerns.

14. Construction Photographs.

15. Record Drawings.

16. Warranty Requests.

17. Punch List Status.

18. Other business.

19. Next meeting date.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION + +
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SECTION 01321
PROGRESS SCHEDULE (CPM)

PART 1 - GENERAL

1.1 DESCRIPTION

A. This Section describes the Progress Schedule requirements to ensure that interim
milestone dates will be met and completion of the Work will be accomplished
within the time established. ENGINEER’S opinions concerning the various
scheduling documents and reports are not controlling CONTRACTOR’S
independent judgement concerning means, methods, and sequences of construction
CONTRACTOR employs. Sole responsibility for meeting the Contract time(s)
given in these Contract Documents, belongs to CONTRACTOR.

B. No later than 10 calendar days after the Notice to Proceed, submit a Preliminary
Progress Schedule. The Preliminary Progress Schedule shall be referenced to time.
The balance of Work leading to Substantial Completion of the Project shall be
included, in a summary format.

C. No later than 15 calendar days after the Notice to Proceed, submit to the
ENGINEER a 90-day Bar Chart Schedule prepared in accordance with Article 1.1
through 1.6, herein. The 90-day Bar Chart Schedule shall detail the first 90
calendar days of the Project.

D. No later than 20 calendar days after the Notice to Proceed, submit to the
ENGINEER a full Progress Schedule prepared in accordance with Articles 1.1
through 1.7, herein. Upon review and acceptance, the CONTRACTOR’S
submitted full progress schedule, described in this paragraph, will be deemed to be
the “Baseline Schedule”. (The use of the term “Baseline Schedule” refers to the
early dates; the late dates are for the purpose of calculating float, and do not
represent the schedule). This Baseline Schedule shall be used by the
CONTRACTOR for planning, scheduling and executing the Work and for
monitoring and reporting progress to the ENGINEER. No changes to the Baseline
Schedule may be made by the CONTRACTOR without the approval of the
ENGINEER.

E. To ensure completion of the Work within the contract times established, all of
CONTRACTOR’S activities shall be scheduled and monitored by use of a Critical
Path Method (CPM) Progress Schedule. Provide a CPM Schedule for Work done
under this Contract, in accordance with this Section, and the sequence and progress
of Work requirements included under Section 01110, Summary of Work, Section
01111, Schedule of Completion and Section 01143, Coordination with OWNER’S
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1.2

Operations, the Supplementary Conditions and the Construction Sequence
Diagram.

The Progress Schedule shall be prepared by CONTRACTOR using the Critical
Path Method (CPM) utilizing the latest version of Primavera Project Planner
software with Primavision (Primavera Project Planner and Primavision are U.S.
registered trademarks of Primavera Systems, Inc., Bala Cynwyd, PA), or approved
equal as determined by the OWNER and ENGINEER, conforming to the
requirements hereinafter described.

SCHEDULING CONSULTANT

1.3

Engage, at his expense, a Scheduling Consultant or a qualified CONTRACTOR’S
employee who has experience and is skilled in the time and cost application of
CPM network techniques using Primavera on at least 5 construction projects to
assist in the preparation of the Project Schedule. Prior to engaging a Scheduling
Consultant or a qualified CONTRACTOR’S employee, Submit to the ENGINEER:
1. The name and address of the proposed Scheduling Consultant or qualified
CONTRACTOR’S employee and the names of those persons who would be
dedicated to this Project.
2. Sufficient information to show that the proposed Scheduling Consultant or
qualified CONTRACTOR’S employee and the persons dedicated to this
Project, have the qualifications to meet the Progress Schedule requirements.

The ENGINEER shall have the right to approve or disapprove the proposed
Scheduling Consultant or qualified CONTRACTOR’S employee and will notify
CONTRACTOR of his decision within (--2--) calendar days from receipt of
information. In case of rejection, CONTRACTOR shall submit qualifications of
another consultant within 14 calendar days for renewed considerations. Such
approval or disapproval does not release CONTRACTOR from his obligations
under this Contract.

LOGIC DIAGRAM

CONTRACTOR’S Scheduling Consultant or qualified CONTRACTOR’S
employee shall prepare and submit a complete reproducible set of pure logic
diagrams as generated by Primavera on 24-inch by 36-inch, or 11-inch by 17-inch
drawings. The logic diagrams shall be grouped by Area and show the order and
interdependence of activities and the sequence and quantities in which the Work is
to be accomplished. Interrelationships to or from activities outside the area shown
will be depicted by an activity symbol with activity number and description shown
from the Primavera program. The basic concept of Precedence Diagramming
Method (PDM) network scheduling shall be followed to show how the start of a
given activity is dependent on the completion of preceding activities and how its
completion may affect the start of following activities. The level of schedule detail
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shall define the day-to-day activities of the construction Work. No construction
activity duration shall be longer than Ten (10) working days without prior approval.

B. The critical path shall be distinguished from other paths on the network. The logic
diagrams shall be banded by major work systems, including one system for
procurement and by specific area within each system. Logic diagrams shall include
the following:

Activity number.

Activity description.

Activity duration (work days).

Critical path denoted.

Slack or float of each activity.

System designation.

Area code.

Responsibility code (e.g., CONTRACTOR, subcontractors, trades, operations,

suppliers, ENGINEER, or other party responsible for accomplishment of an

activity).

9.  Shift number (if more than one shift per day is to be employed).

NGO~ wWNE

C. Inaddition to construction activities, network activities shall include the submittal
and approval of samples of materials, shop and working drawings, and fabrication
of special materials. It shall include all documents and proofs of compliance
required by the Contract Documents for Final Inspection and Acceptance of the
Work.

D. The Schedule Document shall include a System and Acceptance schedule within
the project CPM schedule. This schedule will identify all equipment and systems
that require testing, training and acceptance by the City of Phoenix. The durations
and sequences of the systems testing and acceptance must be as specified in the
various sections of the contract specification. Each system will contain, but will
not be limited to, all of the following activities and constraints:

1. Interface between the construction activities and their respective system.

2. CONTRACTOR’S pre-testing work.

3. Submittal and Approval of the CONTRACTOR’S Pre-testing Data and
checklist, as appropriate.

4. Sufficient notification time to the City of Phoenix prior to system testing.

5. Submittal and Approval of the Preliminary and Final As-Built Drawings.

6. Submittal and Approval of the Preliminary and Final O&M Manuals.

7. Submittal and Approval of Testing Procedures.

8. All other systems that are required to be tested and accepted prior to the
specific system being tested.

9. System Testing by the City of Phoenix.

10. Other outside agencies, utilities, etc., that are required to test, witness and
accept the system.
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1.4

11. Submittal and Approval of the Training Syllabus, Training Manual, and
Training Video.
12. Performance of Training.

All activities of the ENGINEER/OWNER that affect progress and special dates
required by the Contract shall be shown.

MATHEMATICAL TABULATIONS

The mathematical tabulation of the network diagram shall include tabulation of
each activity shown on the detailed network diagram.

The information listed below shall be furnished as a minimum for each activity.

All submittal and updates shall consist of Three (3) copies of the reports described

below and two sets of compact discs (CD’s) containing Primavera schedule

backups. The minimum required information includes:

Activity number.

Activity description.

Activity duration (work days).

Earliest start date (calendar date).

Earliest finish date (calendar date).

Latest start date (calendar date).

Latest finish date (calendar date).

Slack or float of each activity.

Quantities involved for each construction activity with manhour requirements

and dollar values.

10. Critical path activities denoted.

11. Work days calendar which extends for not less than the length of the contract,
plus six months.

CoNoR~LNE

The mathematical tabulation shall be in the form of computer-generated reports.
The reports shall be bound in booklet form, indexed, and separated by tabbed
dividers. Computer-generated reports, of the following sorts, provided by
CONTRACTOR:
1. Milestone Report.
2. Critical Path Activities Report by Early Start.
3. Area Schedule Report for each System by Area/Early Start/Total Float.
4. Responsibility Schedule Report for each System by Responsibility/Early
Start/Total Float.
5. 60-Day Look-Ahead Report by Area for Each System, then by activity number
(with update line).
6. Man-hour Resource Reports:
a. Man-hour Summary by Responsibility.
b. Monthly Projected Man-hour Flow Report (Tabular) with Manpower
Resource Graphic on 24-inch by 36-inch, or 11-inch by 17-inch Sheet.
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c. Man-hour Summary by Area.
d. Detailed Man-hour by Area/by Activity Report.

Prepare, and include with his original Progress Schedule submission, a narrative
report describing the contract requirements and objectives and CONTRACTOR’S
plan and schedule for achieving those requirements and objectives. The narrative
shall describe the methods of operation, the resources to be employed, time frames
for the construction of each of the major systems on the project, and time frames
for accomplishment of the specified milestones and project completion.

1. A justification and identification of activities that were worked out of
3. Current and/or anticipated delaying factors and their potential impact.

4. An explanation of corrective action (recovery plan) either taken or proposed
5. A listing of al intermediate contractual milestones with their respective float
6. Define activities that were not started or completed as scheduled and provide

7. Identify and discuss planned manpower versus actual manpower usage and

8. Identify outstanding “Requests for Information (RFI’s)” and discuss their

After acceptance of the original Progress Schedule, assign labor resources to each
construction activity within each responsibility code in man-hours. Resource
schedule reports will be required and resource leveling may be employed as

1.5 NARRATIVE REPORT
A.
B. It shall also include, but not be limited to:
sequence.
2. A description of problem areas.
for all critical areas.
and schedule analysis.
explanation.
provide projections by Subcontractor.
schedule impact.
1.6 MAN-HOURS LOADING REPORTS
A.
required.
1.7 PROGRESS SCHEDULE SUBMITTAL
A

No later than 10 calendar days after the Notice to Proceed, submit to the
ENGINEER a 90-day Bar Chart Schedule. During this period CONTRACTOR and
the Scheduling Consultant shall meet with the ENGINEER and the OWNER for a
minimum of a 2-hour workshop sessions to review technical requirements and
schedule development methods and procedures. The 90-day Bar Chart Schedule
will be reviewed by the ENGINEER within 14 calendar days of receipt or request
for adjustment. A meeting, or meetings, may be required with CONTRACTOR’S
Scheduling Consultant during this period in order to expedite acceptance or
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1.8

adjustment. Any adjustments required after this period shall be made and
resubmitted by CONTRACTOR within 14 calendar days.

No later than 30 calendar days after the Notice to Proceed, 14 calendar days after
the complete Progress Schedule has been accepted by the ENGINEER,
CONTRACTOR submit to the ENGINEER a full Progress Schedule prepared in
accordance with Articles 1.1 through 1.5, above. During this period the
ENGINEER, CONTRACTOR and CONTRACTOR’S Scheduling Consultant
shall meet biweekly to review the progress of the development of the full Progress
Schedule. Lack of progress in the development of the Progress Schedule shall be
cause for suspension of any Progress Payment. The complete Progress Schedule
will be reviewed by the ENGINEER within 14 calendar days of receipt or request
for adjustment. A meeting, or meetings, may be required with CONTRACTOR’S
Scheduling Consultant during this period in order to expedite acceptance or
adjustment. Any adjustments required after this period shall be made and
resubmitted by CONTRACTOR within 14 calendar days.

No later than 14 calendar days after the complete Progress Schedule has been
accepted by the ENGINEER, CONTRACTOR submit to the ENGINEER a CPM
Progress Schedule with man-hours in accordance with Articles 1.4 and 1.6, above.
The Progress Schedule shall be reviewed by the ENGINEER within 14 calendar
days of receipt or request for adjustment. Any adjustments required after this
period shall be made and resubmitted by CONTRACTOR within 14 calendar days.

If, in the preparation of the Progress Schedule, CONTRACTOR reflects a
completion date or milestone date different than that specified in the Contract, this
in no way voids the dates set therein. The dates as specified in the Contract govern.
Where the Progress Schedule reflects a completion date or milestone date earlier
than specified, the ENGINEER may accept such schedule with CONTRACTOR
specifically understanding that no claim for additional Contract Time or
compensation shall be brought against the OWNER as the result of failure to
complete the Work by the earlier date shown on the Progress Schedule.

FAILURE TO SUBMIT

1.9

Should CONTRACTOR fail to submit the Progress Schedule in the form indicated
within the required time frames shall be cause for suspension of any Progress
Payment.

UPDATING THE PROGRESS SCHEDULE

Updates:

1. Monthly updates to the mathematical tabulation are the CONTRACTOR’S
responsibility.  The updated mathematical tabulation shall include the
following data for each activity:
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Actual start date (for started activities).

Actual finish date (for completed activities).

Percent complete.

Current projected early/late start/finish dates (for activities not started).
Current early/late finish dates (for uncompleted activities).

Current Total float.

g. Critical path activities noted.

CONTRACTOR'’S Schedule Update shall include a narrative report which
shall include a description of the current progress/status of each area of the
project, a description of the progress for the period, a description of the critical
path, a discussion of current or potential delays, Change Orders (pending or
approved), or other problems.

Provide the ENGINEER with five updated hard copies of schedule data and
two software backup copies on CD’s. Network diagrams shall be submitted
with the tabulation if there are any proposed revisions to network logic, interim
milestones, contract completion, or as directed by the ENGINEER. The
updated tabulations shall reflect the current status of activities, as outlined on
the baseline network diagram. The updated tabulation reports shall reflect all
changes in dates, remaining durations, and float time. If any delays have
occurred, these shall be noted for time consideration.

hD OO o

B. Monthly Schedule Meeting:

1.

Recording the start and completion dates of each scheduled work activity with
the remaining duration for activities started but not completed, including
procurement activities is the CONTRACTOR'’S responsibility. On one day
each month, at least one week prior to the monthly progress meeting,
CONTRACTOR and the Scheduling Consultant shall meet with the
ENGINEER to tour the site and review and updated information gathered by
CONTRACTOR during the month. After acceptance of CONTRACTOR’S
updated data, CONTRACTOR’S Scheduling Consultant shall use this
information to update the mathematical tabulations and to generate a Monthly
Schedule Update.

C. Network Revisions:

1.

Conditions may develop that require revisions to logic or durations of the
original network. If during the progress of the Work events develop that
necessitate changes in the original Progress Schedule, propose such changes
S0 as to depict the current mode of operation and provide the ENGINEER with
a revised network diagram. Any revision to the original logic or original
durations must be accepted by the ENGINEER, in writing. After acceptance,
logic/duration revisions will be incorporated into the Progress Schedule and
will be addressed in the monthly narrative report by means of both a
description of the revisions and a listing of those network elements affected by
such change. All changes resulting from Change Order(s), additions or
deletions, will be fully incorporated into the Progress Schedule on the first

PROGRESS SCHEDULE (CPM) 01321-7 May 2023



CITY OF PHOENIX: Water Services Department
PROJECT NAME: Lift Station No. 66 Refurbishment
PROJECT NUMBER: WS90400084

update after the Change Order approval, including all adjustments to the man-
hours.

Revisions and additions to the accepted network diagrams and mathematical
tabulations shall be submitted in three (3) copies of the reports, two (2)
software back-up copies on CD of the schedule and a reproducible set of the
24-inch by 36-inch pure logic diagrams.

The list of revisions and additions will include the following, when applicable:
Addition and deletion of activities.

Addition and deletion of relationships.

Changes to activity descriptions and durations.

Changes to relationship types and lag codes.

Changes to contract milestone dates and approved constraint dates.
Changes to dollar values resulting from approved Change Orders.

All other revisions to the network logic.

@meoooTe

1.10 TIME IMPACT ANALYSIS FOR CHANGE ORDERS, DELAYS, AND TIME

EXTENSIONS

A. Change Orders, Delays, and Time Extensions:

1.

When a Change Order(s) is (are) proposed by the ENGINEER or
CONTRACTOR, or delays are experienced, submit a Time Impact Analysis
(TIA) illustrating the influence of each Change Order or delay on any specified
intermediate milestone date(s) or contract completion date. Each TIA shall
include a sketch (fragnet) demonstrating how CONTRACTOR proposes to
incorporate the change(s) or delay(s) into the current Progress Schedule. The
fragnet will include all logic changes and additions required because of said
Change Order(s) or delay(s).

This fragnet will show all CPM Logic revisions for the Work in question and
its relationship to other activities in the network plan. Additionally, the
analysis shall demonstrate the time impact, based on the date the change was
given to CONTRACTOR, the status of construction at that point in time, and
the activity duration of all affected activities. The activity duration used in this
analysis shall be those included in the latest update of the Progress Schedule,
closest to the time of delay as adjusted by mutual agreement in writing.

B. Submission:

1.

Each Time Impact Analysis shall be submitted within 7 calendar days after a
delay occurs or a notice of change or Change Order is given to
CONTRACTOR. In cases where CONTRACTOR does not submit a Time
Impact Analysis for a specific change or delay within the specified period of
time, it shall be mutually agreed that no time extension is required.

C. Evaluation:

1.

Final evaluation of each Time Impact Analysis by the ENGINEER shall be
made within 7 calendar days after receipt, unless subsequent meetings and

PROGRESS SCHEDULE (CPM) 01321-8 May 2023



CITY OF PHOENIX: Water Services Department
PROJECT NAME: Lift Station No. 66 Refurbishment
PROJECT NUMBER: WS90400084

negotiations are necessary. Adjustments in the Contract time for performance
shall be made only by written Change Order. Upon acceptance by the
ENGINEER, fragnets illustrating the influence of changes and delays shall be
incorporated into the current schedule by CONTRACTOR during the first
update after agreement is reached.

2. The time difference between the Early Finish date and the Late Finish date is
defined as “float.” The “float” belongs to the Project and may be used by
CONTRACTOR or the OWNER to benefit the Project. Changes or delays that
influence activities in the network with “float” and do not extend the Critical
Path (the sequence of activities with zero days float) shall not be justification
for an extension of Contract time for performance.

1.11 RECOVERY SCHEDULE

A. In the event that the Progress Schedule update mathematical analysis indicates that
the Project, or progress towards any interim milestone requirement, falls 10 or more
work days behind schedule and there is no excusable delay or change to support a
time extension, prepare and submit a Recovery Schedule for acceptance by the
ENGINEER. Also, revise logic or durations to cause the mathematical analysis to
show the Project on schedule. The Recovery Schedule shall be submitted five (5)
calendar days after the Progress Schedule Update is submitted.

B. Provide additional manpower, equipment, or materials or work additional shifts, or
expedite procurement to complete activities within the accepted intermediate or
Contract completion dates, at no additional cost the OWNER. Upon acceptance of
the Recovery Schedule by the ENGINEER, incorporate the Recovery Schedule
into the current Progress Schedule.

C. Lack of Action:

1. CONTRACTOR’S refusal, failure, or neglect to take appropriate recovery
action or to submit a written recovery statement shall constitute reasonable
evidence that CONTRACTOR is not prosecuting the Work, or separable part,
with the diligence that will ensure its completion within the applicable
Contract time. Such lack of action shall constitute sufficient basis for the
ENGINEER to recommend the withholding of some or all of any payment due,
or shall be considered grounds for termination by the OWNER.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION + +
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SECTION 01323

CONSTRUCTION PHOTOGRAPHS

PART 1 - GENERAL

1.1 DESCRIPTION

A. Retain a professional photographer or an acceptable person, as determined by the
ENGINEER, to perform the services specified below.

B. Obtain ENGINEER'S approval of the photographer selected prior to taking first
photographs. Submit qualifications and experience record of photographer to
ENGINEER.

1.2 PHOTOGRAPHS

A. CONTRACTOR shall take daily color digital photographs daily to document the
Work.

B. CONTRACTOR shall take color digital photographs of the completed or
substantially completed Work at Project Completion. These photographs shall be
submitted with the Final Application for Payment. These photographs are not part
of the photographs required under Paragraph 1.2.A., above.

C. The CONTRACTOR shall take color digital photographs daily of all underground
work in progress; work being done that will be exposed above ground shall be
photographed on a bi-weekly basis. Photographs shall be taken in such a way to
include an area or directional landmark. A minimum of five overall general project
photographs depicting the over all project activities shall be taken monthly. A
photograph log shall be maintained throughout the project with the following
information for each photo: photograph number, a brief description, date, job title,
location or station of pipeline (if applicable), and direction of the view in the
photograph. The CONTRACTOR shall submit a plan that illustrates how the
photograph log will be organized for approval by the OWNER.

D. ENGINEER will approve the views to be taken and select the time at which they
will be taken. All photographs need to be viewable (digital) in a file format
approved by the ENGINEER and OWNER, otherwise they will not be allowed off-
site (refer to paragraph 1.4.A). Views will vary depending on the Progress
Schedule.

E. A minimum of three color digital photographs will be taken each time the
photographer is at the site.
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Submit aerial photographs of the site with Initial and Final Application for
Payment. One oblique photograph shall be taken from each cardinal direction
(North, South, East, and West). Provide 2 digital copies of each. One copy for the

Furnish three prints of each photograph to the ENGINEER with each Monthly

Furnish additional photographs or prints requested by ENGINEER at cost.

Provide high quality 5-inch by 7-inch standard weight prints with a satin finish.
Aerial photographs shall be at least 20 by 24-inches, standard weight prints with a

Provide high quality digital photographs on CDs. The file format shall be “jpg” or
other format approved by the OWNER and ENGINEER. The digital photographs
shall be provided in addition to the standard photographs required under Paragraph
1.3.C., above. Need to provide a file for all required under paragraph 1.2.A.

Provide interior and exterior photographs of each buried structure prior to burial.
Provide a minimum of four internal views and four external views of each structure.
One view shall be provided of each wall, detail, floor and top of structure.

Place the following information on the back of each print and on front for digital

F.
ENGINEERS use and the other to be turned over to the OWNER.
1.3 PRINTS
A.
Progress Payment.
B.
Maximum number of printed photographs required will be ten.
C.
satin finish.
D.
E.
F.
photographs:
1. Date photograph was taken.
2. Title of Project, WS #.
3. Description of view shown in photograph.
4. North Arrow reference.
1.4  PRE-CONSTRUCTION PHOTOGRAPHS
A. Policy

1. Photography on facility grounds is strictly controlled. All personnel must
submit a written application request to Water Services Department, Security
Management Unit for photography and receive written permission.
Application must include name of company, the photographer, and area of
interest. If written application is not submitted prior to the commencement of
photography activities, on-site security personnel will stop the activities,
confiscate the media materials and notify the Security Management Unit.

2. Once permission is received, the OWNER must be notified before photos or
videotapes are made.
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3.

Prior to departing from the site, photographer must have the materials reviewed
by either the Facility Supervisor or the O&M Supervisor. For media that’s not
readily viewable, such as film that needs to be developed, the photographer
must allow the Facility Supervisor or O&M Supervisor to review the materials
prior to any use of the materials.

B. General

1.

It is the CONTRACTORS responsibility to provide pre-construction
photographs or construction photographs during the Work, so as to resolve any
disputes which may arise regarding the considerations prior to and subsequent
to construction, belongs to CONTRACTOR.

If a dispute arises where no Pre-construction photographs were provided, the
disputed area shall be restored to the extent directed by the ENGINEER and to
the complete satisfaction of the ENGINEER.

Prior to the start of any construction activities the CONTRACTOR shall
furnish (2) sets of color pre-construction photographs and video for approval;
one for the ENGINEER and one for City of Phoenix.

Pre-construction photographs taken by CONTRACTOR will not be considered
as part of the required number of construction photographs required in
Paragraph 1.2, above.

A high quality video of the site in digital format approved by the ENGINEER
and OWNER shall be made and submitted by the CONTRACTOR.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION + +
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SECTION 01330

SUBMITTALS

PART 1 - GENERAL

1.1

DESCRIPTION

A

1.2

Submittal of documents described in the General Conditions, Supplementary
Conditions and hereinafter are required prior to, during and at the end of the
construction period. The submittals shall conform to the requirements described in
this Section and all referenced Sections or Articles.

GENERAL SUBMITTAL REQUIREMENTS

1.3

A submittal shall be made for each complete system. Piecemeal submittals will not
be accepted.

Submittals requiring ENGINEER review only will be processed within 15 calendar
days after receipt from the CONTRACTOR. Complicated submittals such as
submersible pumps, biofilter odor control systems, motor control centers, and
control systems will be processed within 30 calendar days after receipt from the
CONTRACTOR. Submittals requiring ENGINEER and OWNER review will be
processed within 30 calendar days after receipt from the CONTRACTOR.
CONTRACTOR shall maintain a file of all approved submittal documents at the
work site.

CONTRACTOR shall show his executed internal review and approval marking.
Submittals which are received from sources other than through CONTRACTOR’S
Office or which have not undergone CONTRACTOR review will be returned
“Rejected”.

PROCEDURE

Submittals within 14 calendar days after the Notice to Proceed: Submit the

following items within 30 calendar days after the Notice to Proceed. Location of

information concerning each submittal is referenced and a copy of each required

form is included in Section 01331, Reference Forms.

1. Preliminary Schedule of Values: Prepare and submit in accordance with
Section 01291, Schedule of Values.

2. Preliminary Schedule of Shop Drawings and Sample Submittal in accordance
with the General Conditions and Section 01332, Shop Drawing Procedures.

3. Preliminary Progress Schedule: Prepare and submit in accordance with Section
01321 - Progress Schedule CPM.

Submittal within 30 calendar days after the Notice to Proceed: Submit the
following items within 30 calendar days after the Notice to Proceed. Location of
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information concerning each submittal is referenced and a copy of each required

form is included in Section 01331, Reference Forms.

1. Schedule of Values: Prepare and submit in accordance with Section 01291,
Schedule of Values.

2. Submittal Schedule: Prepare and submit schedule of all Shop Drawings in
accordance with Section 01332, Shop Drawing Procedures.

3. Monthly payment schedule.

4. Maintenance of Plant Operations Schedule, in accordance with Section 01143,
Coordination with OWNER’S Operations.

5. Ninety-day Bar Chart Schedule: Prepare and submit a 90-day Bar Chart
Schedule within 30 calendar days, in accordance with Section 01321-Progress
Schedule CPM.

C. Submit the following items within 30 calendar days after the Notice to Proceed.
Location of information concerning each submittal is referenced and a copy of each
required form is included in Section 01331, Reference Forms.

1. Progress Schedule: Prepare and submit a Progress Schedule within 30 calendar
days, in accordance with Section 01321 -Progress Schedule CPM.

D. Submit the following items at the Pre-construction Conference: Refer to Sections
01332, Shop Drawing Procedures, and Section 01521, ENGINEER’S Field Office.

E. Submittals Prior to Beginning the Work: Refer to the General Conditions and
Supplementary Conditions of the Contract Documents.

F.  Submittals During Construction: During progress of the construction, provide the
following submittals in a timely manner to prevent any delay in the Work schedule:
1. Updates to Progress Schedule: Provide an assessment of Work progress in

relation to the Progress Schedule in accordance with Section 01321- Progress
Schedule CPM.

2. Shop Drawings, Product Data and Samples: Submit Shop Drawings, product
data and samples in accordance with Section 01332, Shop Drawing
Procedures, and as required in various Sections of the Contract Documents.

3. Progress Payments: Submit applications for partial payments as specified in
the General Conditions. MBE/WBE Utilization Form, included in Section
01331, Reference Forms, shall be submitted with each progress payment.

4. Request for Information: Submit a Request for Information (RFI), included in
Section 01331, Reference Forms, when any of the following are required: an
interpretation of the Specifications; additional details; information not shown
on the Drawings or in the Specifications; or clarification of discrepancies is
needed. Retain one copy and submit one hard copy and one electronic PDF
format copy to the ENGINEER for response. Once the RFI is commented on
by the ENGINEER, an electronic PDF format copy will be forwarded to the
OWNER.
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5. Change Orders: Forms shown in Section 01331, Reference Forms. A proposal
for a Change Order may be submitted by CONTRACTOR in accordance with
the General Conditions. The Change Order Proposal included in Section
01331, Reference Forms, must be in writing and must include sufficient
information to assess the need for a change in the Work, the Contract time or
the Contract amount. Whenever the ENGINEER determines the need for a
Change Order, a Request for Change Order Proposal Form included in Section
01331, Reference Forms, will be issued to CONTRACTOR. Upon receipt of
a Request for Change Order Proposal Form or when CONTRACTOR
determines the need for a Change Order, prepare and submit three copies of a
Change Order Proposal. The Change Order Proposal must be approved by
CONTRACTOR, ENGINEER, and OWNER. When a Change Order Proposal
has been accepted, a Work Change Directive shall be submitted. Each Work
Change Directive shall include a Change Order Pricing Sheet, included in
Section 01331, Reference Forms. After the Work Change Directive has been
accepted by the OWNER, a Change Order included in Section 01331,
Reference Forms, will be prepared and executed. Not authorized to begin work
on a Change Order until it is fully executed. Any Work done by
CONTRACTOR prior to execution of a Change Order is entirely at his own
risk.

6. Use of CONTRACTOR’S Contingency: Shown in Section 01331, Reference
Forms: Submit the CONTRACTOR’S Contingency Usage Request including
a description for use of the contingency and costs associated for review by the
ENGINEER and acknowledgement by the OWNER.

7. CONTRACTOR’S Daily Report: Shown in Section 01331, Reference Forms:
Submit four copies of CONTRACTOR’S Daily Report. CONTRACTOR and
each subcontractor shall prepare and submit a daily report on forms shown in
Section 01331, Reference Forms. The report shall contain, as a minimum,
information on the location and description of the Work being performed, size,
quantity and description of materials and equipment installed or delivered,
coordination or scheduling concerns, requests for clarifications, and any
discrepancies noted in the Contract Documents or on the as-built conditions.
The report shall also contain CONTRACTOR'’S daily workforce count by
craft, general weather conditions, any Work performed other than during
established working hours, and any other pertinent items relative to the Work,
and as required by ENGINEER. The report is due at the ENGINEER’S office
by 9:00 a.m. on the following Work day and shall be signed by a responsible
member of CONTRACTOR’S staff.

8. Submittal Schedule: Shown in Section 01331, Reference Forms. Submit an
updated Shop Drawing, Product Data and Sample Submittal Schedule with
each Progress Payment Request. Three updated Submittal Schedules shall be
submitted with each month’s Progress Payment Request.

9. Construction Photographs: Submit Construction Photographs and Aerial
Photographs with each month’s Progress Payment Request as specified in
Section 01323, Construction Photographs.
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10.

11.

Operation and Maintenance Manuals and Lesson Plans: Submit Equipment
Operation and Maintenance Manuals for approval, by the ENGINEER, within
30 days after approval of Equipment Shop Drawing. Submit Equipment
Training Lesson Plans for approval, by the ENGINEER, 60 days prior to
commencement of training. Submit Operation and Maintenance Data and
Lesson Plans in accordance with Section 01781, Operation and Maintenance
Data and Section 01821, Instruction of Operations and Maintenance Personnel.
Submit test procedures for Start up, Burn-in, Field Operations Checks and
Commissioning a minimum of 14 calendar days prior to commencement of the
first scheduled test date. The CONTRACTOR should allow up to 14 calendar
days for ENGINEER’S review.

G. Submittal at Substantial Completion: Submit all Operations and Maintenance Data
for each item of Work commissioned into operation.

H. Submittal At Project Closeout: With a written Notice of Completion, submit the
following items in the proper form as a condition of Final Acceptance of the Work:

1.

2.

o

Project Record Documents: Submit in accordance with Section 01782, Record
Documents.

Guarantees, Warranties and Bonds: Submit as required in the General
Conditions and listed in various Sections of the Specifications, and Section
01781, Operation and Maintenance Data.

Operations and Maintenance Data: Submit all remaining product data, field
test data and manuals as specified in various Sections of the Specifications,
and Section 01781, Operation and Maintenance Data.

Survey notes.

Construction photographs of all completed Work, in accordance with Section
01323, Construction Photographs.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION + +
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SECTION 01332

SHOP DRAWING PROCEDURES

PART 1 - GENERAL

1.1 DESCRIPTION

A. The submittal of Shop Drawings shall conform to requirements of General
Conditions and procedures described in this Section. A separate transmittal form
shall be used for each specific item or class of material or equipment for which a
submittal is required. Transmittal of Shop Drawings on various items using a
single transmittal form shall be permitted only when the items taken together
constitute a manufacturer’s “package” or are so functionally related that
expediency indicates review of the group or package as a whole.

B. The term “Shop Drawings” as used herein shall be understood to include detailed
design calculations, fabrication and installation drawings, lists, graphs, test data,
operating instructions, and other items which shall include, but are not necessarily
limited to:

1. Drawings and catalog information and cuts.

2. Specifications, parts list, suggested spare parts lists, and equipment drawings.

3. Wiring diagrams of systems and equipment.

4. Complete lubrication, maintenance and operation instructions, including initial
startup instructions as described in Section 01821- Instruction of Operations
and Maintenance Personnel.

Applicable certifications.

6. Anchor bolt templates, mounting instructions and mounting design
calculations as required.

7. Required maintenance operations to allow all installed equipment to remain
idle for a period of time not to exceed 24 months.

8. Other technical, installation, and maintenance data as applicable.

9. Unloading and handling methods and storage requirements.

10. Note, highlight, and explain proposed changes to the Contract Documents.

11. Paint submittal showing type of paint and the mils thickness of coating system
used. The coating system shall be the approved system as submitted under
Division 9, Finishes.

12. Drawings showing CONTRACTOR field verifications illustrating all field
dimensions. Field verify all dimensions and existing materials shown on the
Drawings. Any modifications required shall be at CONTRACTOR’S expense.

13. Materials or products which can contact drinking water as part of a Water
Treatment Process or Water Supply System.

o

C. Preliminary Submittal Schedule: CONTRACTOR, within 14 calendar days after
the Notice to Proceed, shall prepare and submit to the ENGINEER a Preliminary
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D.

Submittal Schedule. Identify on his Preliminary Submittal Schedule all of the
submittal items required by the Contract Documents governing the Work.

Submittal Schedule: CONTRACTOR, within 30 calendar days after the Notice to
Proceed, shall prepare and submit to the ENGINEER a comprehensive Submittal
Schedule. Identify on his Submittal Schedule all of the submittal items required
by the Contract Documents governing his Work. Indicate, for each submittal item
on his Submittal Schedule the following:

1. The date by which that item will be submitted to the ENGINEER.

2.  Whether the submittal is for a substitute or “equal” item. Complete submittal
for all substitute or “equal” items shall be made to the ENGINEER, in
accordance with the Contract requirements. Identification by the
CONTRACTOR of substitute or “equal” items does not relieve
CONTRACTOR of his responsibility to furnish equipment and materials that
meet all the requirements of the Contract Documents. Items of manufacturers’
equipment listed with CONTRACTOR’S Bid Proposal shall not be replaced
with any substitute or “equal” items as part of this Submittal Schedule process.
Procedure for substitutions is specified under the General Conditions.
Whether the submittal is for review or “for record only”.

The date by which response is required.

The date by which the material or equipment must be on site in order not to
delay the progress of the Work.

ok w

In preparing his Submittal Schedule, consider the nature and complexity of each

submittal item and shall allow ample time for review, revision or correction.
Submittal will normally be returned to CONTRACTOR within 15 calendar days
following receipt of the submittal. Complex submittals, for example, submersible
pumps, odor control systems, Instrumentation and Control Systems, Variable
Frequency Drives and other such submittals may require additional review time up
to 30 calendar days. Identify submittal(s) for which long review periods are
anticipated.

Hereby notified that the project electric motor requirements, specified in Section
11000, Electric Motors, do not allow standard “off the shelf” motors. Make
provisions in the Submittal Schedule to account for longer manufacturing and
delivery lead times for the motors and equipment requiring electric motors under
this Project.

The ENGINEER will review CONTRACTOR’S Submittal Schedule to determine its

completeness and compatibility with the Progress Schedule. A Submittal Schedule
which is incompatible with the Progress Schedule or a review schedule which
places extraordinary manpower demands on the ENGINEER will be sufficient
reason(s) to reject the Submittal Schedule. It shall be understood that certain
submittals will require up to 30 calendar days to review and that these particular
submittals will be identified during the review of the Submittal Schedule, by the
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ENGINEER to allow for very complex submittal reviews. Also, identify submittal
for which he anticipates long review periods.

CONTRACTOR'’S Submittal Schedule shall be consistent with the Progress Schedule
as described in Section 01321 - Progress Schedule CPM.

Approval of the Submittal Schedule shall be required prior to processing of the first
progress payment.

1.2 PROCEDURE

A. Submit Shop Drawings to: The ENGINEER or the OWNER’s Designated Project
Representative.

B. A letter of transmittal shall accompany each submittal. If data for more than one
Section of the Specifications is submitted, a separate transmittal letter shall
accompany the data submitted for each Section.

C. All letters of transmittal shall be submitted in duplicate.

D. Atthe beginning of each letter of transmittal, provide a reference heading indicating
the following:
1. OWNER’S Name
2. Project Name

3. Contract No.
4. Transmittal No.
5. Section No.

E. If a Shop Drawing deviates from the requirements of the Contract Documents,
specifically note each variation in his letter of transmittal.

F.  All Shop Drawings submitted for approval shall have a title block with complete
identifying information satisfactory to ENGINEER.

(The remainder of this page was left blank intentionally.)
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G. All Shop Drawings submitted shall bear the stamp of approval and signature of
CONTRACTOR as evidence that they have been reviewed and verified to the
completeness of the submittal by CONTRACTOR. Submittal without this stamp
of approval will not be reviewed by ENGINEER and will be returned to
CONTRACTOR. CONTRACTOR'’S stamp contain the following minimum
information:

Project Name:
CONTRACTOR’S Name:
Date:

Item:
Specifications:
Section:
Page No.:
Para. No.:
Drawing No.: of
Location:
Submittal No.:
Approved By:

H. To identify and track all submittals as separate and unique items, utilize the
submittal identification numbering system as follows:

1. The Submittal Number shall be a separate and unique number correlating to
each individual submittal that is required to be tracked as a separate and unique
item. The Submittal Number shall be a two part, eight character, alpha/numeric
number assigned by CONTRACTOR in the following manner:

a.  The first part of the Submittal Number shall consist of five characters
that pertain to the applicable Specification Section number.

b.  The second part of the Submittal Number shall consist of three digits
(numbers 001 to 999) to number each separate and unique submittal
submitted under each Specification Section.

c. A dash shall separate the two parts of the Submittal Number.

d.  Atypical Submittal Number for the third Working Drawing submitted
under Section 15101, Ductile Iron Pipe, would be 15101-003.
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2. The Review Cycle shall be a three-digit number indicating the initial
submission or resubmission of the same submittal. For example:

001 = First (initial) submission
002 = Second submission (first resubmission)
003 = Third submission (second resubmission)

3. An example of the typical submittal identification numbers for the first
submission of the third submittal submitted under Section 15101, Ductile Iron
Pipe is:

Submittal Number Review Cycle

15101-003 001
3. An example of the typical submittal identification numbers for the second
submission of the third submittal submitted under Section 15101, Ductile Iron
Pipe is:

Submittal Number Review Cycle

15101-003 002

I.  Initially submit to ENGINEER a minimum of five HARD copies and one
Electronic PDF format copies.

J. After ENGINEER completes his review, Shop Drawings will be affixed with a
stamp and marked with one of the following notations:

Approved.

Approved as Corrected.

Approved as Corrected, Resubmit.

Revise and Resubmit.

Not Approved.

Not Reviewed.

For Information Only.

NookrwnpE

K. If asubmittal is acceptable, the ENGINEER will mark it “Approved” or “Approved
as Corrected” and will forward one electronic PDF format of the submittal to the
OWNER for review and comment. The OWNERS review process will begin when
all required copies of a specific submittal are received. After the OWNERS review
is complete, the ENGINEERS and OWNERS comments will be combined and one
electronic PDF version of the submittal will be returned to CONTRACTOR.

SHOP DRAWING PROCEDURES 01332-5 May 2023



CITY OF PHOENIX: Water Services Department
PROJECT NAME: Lift Station No. 66 Refurbishment
PROJECT NUMBER: WS90400084

L.

Upon return of a submittal marked “Approved” or “Approved as Corrected”,
CONTRACTOR may order, ship or fabricate the materials included on the
submittal, provided it is in accordance with the corrections indicated.

If a Shop Drawing marked “Approved as Corrected” has extensive corrections or
corrections affecting other Shop Drawings or Work, ENGINEER may require that
CONTRACTOR make the corrections indicated thereon and resubmit the Shop
Drawings for record purposes. Such Shop Drawings will have the notation,
“Approved as Corrected - Resubmit.” The corrected Shop Drawing shall be a pre-
condition for payment for the work item of the Shop Drawing.

If a submittal is unacceptable, one electronic PDF version will be returned to
CONTRACTOR with one of the following notations:

1. “Revise and Resubmit”

2. “Not Approved”

Upon return of a submittal marked “Revise and Resubmit”, make the corrections
indicated and repeat the initial approval procedure. The “Not Approved” notation
is used to indicate material or equipment that is not acceptable. Upon return of a
submittal so marked, repeat the initial approval procedure utilizing acceptable
material or equipment.

Any related Work performed or equipment installed without an “Approved” or
“Approved as Corrected” Shop Drawing will be at the sole responsibility of
CONTRACTOR.

Shop Drawings shall be submitted well in advance of the need for the material or
equipment for construction and with ample allowance for the time required to make
delivery of material or equipment after data covering such is approved. Assume
the risk for all materials or equipment which are fabricated or delivered prior to the
approval of Shop Drawings. Materials or equipment will not be included in
periodic progress payments until approval thereof has been obtained in the
specified manner.

ENGINEER will review and process all submittals promptly; a reasonable time
shall be allowed for this, for the Shop Drawings being revised and resubmitted, and
for time required to return the approved Shop Drawings to CONTRACTOR.

Responsibility belongs to CONTRACTOR to review submittals made by his
suppliers and subcontractors before transmitting them to the ENGINEER to assure
proper coordination of the Work and to determine that each submittal is in
accordance with CONTRACTOR’S desires and that there is sufficient information
about materials and equipment for ENGINEER to determine compliance with the
Contract Documents. Incomplete or inadequate submittals will be returned for
revision without review.
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T. Furnish required submittals with complete information and accuracy in order to
achieve required approval of an item within one submittal. Backcharges for
resubmittals that account for a number greater than 20 percent of the total number
of first time submittals and will be backcharged for all third submittals. The
number of first time submittals shall be equal to the number of submittals agreed
to by ENGINEER and CONTRACTOR in accordance with Section 01330.1.2.A.2.
All costs to ENGINEER involved with subsequent submittal of Shop Drawings,
Samples or other items requiring approval will be backcharged to CONTRACTOR
at the rate of 3.0 times direct technical labor cost by deducting such costs from
payments due CONTRACTOR for Work completed. In the event that
CONTRACTOR requests a substitution for a previously approved item, all of
ENGINEER'’S costs in the reviewing and approval of the substitution will be
backcharged to CONTRACTOR, unless the need for such substitution is beyond
the control of CONTRACTOR.

U. The OWNER reserves the right to withhold monies, identified in the General
Conditions, for Shop Drawing reviews beyond those described herein.

The ENGINEER will implement, if requested by CONTRACTOR, one special Shop
Drawing Review Meeting. The purpose of the meeting is to expedite Shop
Drawing reviews for the equipment and materials required for the first document
of the Work. Requirements of this Section will not be waived, but could be
expedited.

W. Mark each page of a submittal and each individual component submitted with the
specification number, paragraph, and subparagraph.  Arrange submittal
information presentation to appear in the sequence in the Specification Section.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION + +
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SECTION 01333

SAMPLES

PART 1 - GENERAL

1.1 DESCRIPTION

A. The submittal of Samples shall conform to the requirements of the General
Conditions and to procedures described in this Section.

B. Samples and Shop Drawings which are related to the same unit of Work or
Specification Section shall be submitted at the same time. If related Shop Drawings
and Samples are submitted at different times, they cannot be reviewed until both
are furnished to the ENGINEER.

1.2 PROCEDURE

A. Review, approve, and submit all Samples promptly. Samples shall be identified
with correct reference to Specification Section, page, article and paragraph number,
and Drawing Number, when applicable. Samples shall clearly illustrate functional
characteristics of the product, all related parts and attachments, and full range of
color, texture, pattern and material. Samples shall be furnished so as not to delay
fabrication, allowing the ENGINEER reasonable time for the consideration of the
Samples submitted.

B. Submit at least three Samples of each item required for the ENGINEER’S approval.
Submission of Samples shall conform to all applicable provisions under Shop
Drawing Submittal and Correspondence Procedure. Two of the Samples shall be
delivered to the OWNER’s office address unless otherwise authorized by the
ENGINEER. The ENGINEER shall retain all samples. If CONTRACTOR
requires a Sample for his use, he shall notify the ENGINEER, in writing.

C. Make all corrections required and shall resubmit the required number of new
Samples, until approved.

1.3 JOB MOCK-UPS

A. Job mock-ups (sample panels) shall be constructed on site by CONTRACTOR and
only one of each type will be required. Mock-ups shall be constructed only after
the individual Samples and components used in the mock-up have been approved
by the ENGINEER. If a mock-up is not approved, construct additional ones until
approval is received.

B. Store and protect large Samples and mock-ups until the Work is complete or until
a time approved by ENGINEER.

SAMPLES 01333-1 May 2023



CITY OF PHOENIX: Water Services Department
PROJECT NAME: Lift Station No. 66 Refurbishment
PROJECT NUMBER: WS90400084

1.4 SAMPLES FOR TESTS

A. Furnish such Samples of material as may be required for examination and tests. All
Samples of materials for tests shall be taken according to standard methods and as
required by the Contract Documents.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION + +
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SECTION 01412

STORMWATER POLLUTION PREVENTION PLAN AND PERMIT

PART 1 - GENERAL

1.1

DESCRIPTION

A

1.2

Comply with the terms and conditions of the Arizona Pollutant Discharge
Elimination System (AZPDES) requirements under the Arizona Department of
Environmental Quality (ADEQ) General Permit. 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 stormwater
runoff from the Project. Obtain a DeMinimus discharge permit from ADEQ for any
discharge that is to Waters of the U.S., and comply with the requirements of the
permit.

The Contract Price shall include all material, labor and other permits and incidental

costs related to:

1. Preparing, updating and revising the Stormwater Construction Pollution
Prevention Plan (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 to comply with the
OWNER'S stormwater code.

5. Preparing the Notice of Intent and Notice of Termination shall be covered by the
AZPDES General Permit for Arizona.

6. Obtain and comply with DeMinimus permit, if such permit is required.

Coordinate the requirements under this Section with Section 02315, Excavation and
Backfill, permit requirements. All necessary SWPPP controls and practices must be
implemented prior to commencement of any construction activity.

SUBMITTALS

Submit, at least two days prior to the initial start of construction on the project;
completed and signed Notice of Intent forms to the State of Arizona at the following
addresses:
1. Stormwater Program — Water Permits Section / NOI

Arizona Department of Environmental Quality

1110 West Washington, 5415B-3

Phoenix, AZ 85007
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B.

Submit to the OWNER, no later than 14 calendar days before submitting to the State
agency the following:

1.

2.

Notice of Intent (NOI) to be covered by the AZPDES General Permit for
Arizona, including certifications of signature.

SWPPP for the Project, including certification of signature. Stormwater Plan
shall include CONTRACTOR'S proposed temporary means for stormwater
control during all phases of construction and include stormwater
pumping/retention plans.  This submittal shall be coordinated with
CONTRACTOR'S Excavation Plan submittal, specified in Section 02315,
Excavation and Backfill.

A manual has been prepared by the Maricopa County Flood Control District to
aid in CONTRACTOR'S preparation of the SWPPP. This manual, "Drainage
Design Manual for Maricopa County Arizona, Volume 11, Erosion Control™ is
available at the Flood Control District Office, 2801 West Durango Street,
Phoenix, Arizona. The complete Construction General Permit is in the
December 8, 1999, Federal Register available at local libraries and is also
available from the ADEQ website at www.adeq.state.az.us/environ/water/
permits/download/constgp.pdf.

Submit to the OWNER, as part of the Construction SWPPP a construction site
inspection report that includes the following:

1.

2.
3.
4.

Inspection scope.

Inspector qualifications.

Observations of SWPPP non-compliance and corrective steps taken.
Certificate of Compliance with SWPPP and the AZPDES General Permit for
Stormwater Discharge in the event of no incidents. Reports shall be submitted
each quarter, at a minimum, throughout the Contract duration.

Submit to the OWNER, upon project completion the Notice of Termination (NOT)
of coverage under AZPDES General Permit.

(The remainder of this page was left blank intentionally.)
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PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION + +
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SECTION 01414

EARTHMOVING AND DUST CONTROL

PART 1 - GENERAL

1.1  DESCRIPTION

A. Obtain all earthmoving permits and any other permits required for earthmoving and
dust generating operations related to the Work as required by the Maricopa County
Air Pollution Control Regulations.

B. Not cause or allow any dust generating operation, earthmoving operation, use of
property, or any other operation which causes fugitive dust emissions that exceed
the 20 percent visible emission opacity limit in Rule 300 of Maricopa County’s Air
Pollution Control Regulations.

C. If requested by the OWNER, ENGINEER, or Maricopa County representative,
shall conduct opacity observations for visible emissions of fugitive dust in
accordance with techniques specified in USEPA Reference Method 9.

D. In addition to earthmoving permits, obtain an approved Dust Control Plan from
Maricopa County. At a minimum, the Dust Control Plan shall include the
following information:

1. Name(s), address(es) and phone number(s) of the person(s) responsible for the
preparation, submittal, and implementation of the Dust Control Plan and
responsible for the dust generating operations.

2. A site plan that describes the total area of land surface to be disturbed (in
acres); the operations and activities to be performed on the site; actual and
potential sources of fugitive dust emissions; and the delivery, transportation,
and storage areas for the site (including types of materials stored and
appropriate size of material stock piles).

3. Description of the Reasonably Available Control Measures (RACM) to be
applied during all periods of dust generating operations at all actual and
potential sources of fugitive dust.

4. Description of dust suppressants to be applied including product
specifications; method, frequency, and intensity of application; type, number,
and capacity of application equipment; and certifications related to the
suppressant’s appropriate and safe use.

5. Description of specific surface treatment(s) or RACM used to control material
track-out where unpaved or access points join paved surfaces.

6. Description of at least one alternative RACM for each actual and potential
fugitive dust source shall be designated as a contingency measure.
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E.

H.

Post a copy of all earthmoving permits as well as the approved Dust Control Plan
in a conspicuous location at the worksite and provide a copy of each to the
ENGINEER.

Maintain a daily written log that records the actual application or implementation
of the RACMS described in the approved Dust Control Plan. Maintain this written
log and supporting documentation on site and shall make available for review on
request by ENGINEER, OWNER, or Maricopa County representative. Retain
copies of the Dust Control Plan, RACM implementation records, and all supporting
documentations for a minimum of three years.

At a minimum, provide all necessary equipment and materials to apply sufficient
dust suppressants (e.g., water, etc.), properly clean (sweep, etc.) all track-out areas,
and provide adequate physical stabilizations (e.g., gravel, recycled asphalt, etc.) to
meet all requirements of the earthmoving permit and approved Dust Control Plan.
Use these methods to control fugitive dust generation from all CONTRACTOR
operations on all CONTRACTOR areas including, but not limited to:
Construction areas.

Vehicle and equipment parking areas.

Material storage areas.

Office and trailer areas.

Haul and access roadways.

Track-out areas.

All other areas where CONTRACTOR work, storing, or parking of vehicles,
equipment, and materials.

Noook~owhE

Pay all fines issued to the OWNER by the USEPA, ADEQ, or Maricopa County
due to violation of CONTRACTOR'’S earthmoving permit and Dust Control Plan.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION + +
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SECTION 01415

CONFINED SPACE ENTRY PLAN

PART 1 - GENERAL

1.1

DESCRIPTION

OWNER has determined that portions of the Work site may constitute “confined spaces”

as defined in 29 CFR §1926.21(b)(2) and 1910.146. Accordingly, incorporate into
its Safety Plan for the Work site appropriate measures to protect the health and
safety of all persons on the Work site or who may be affected by the Work,
including, without limitation thereby, employees and representatives of
CONTRACTOR, any subcontractor, OWNER, or ENGINEER while they are
present and engaged in the performance of their duties on the Work site.

Comply with all local, State and Federal rules and regulations related to the protection

of persons working or entering into confined spaces including, but not limited to

the following:

1. 29 United States Code §654.

2. Title 29 Code of Federal Regulations Parts 1910 and 1926, Occupational
Safety and Health.

3. Ariz. Rev. Stat. §23-403.

4. City of Phoenix, Confined Space Program

To assure OWNER that CONTRACTOR is complying with the intent of the regulations

stated in Paragraph 1.1.A, above, as they relate to the protection of all persons on

the Work site, CONTRACTOR’S Safety Plan, at a minimum, respond to the

following requirements as they relate to Work in confined spaces:

1. Conducting a Site-specific hazard assessment to identify confined spaces that
should be characterized as “Permit Required Confined Spaces” within the
meaning of 29 CFR §1926.21 (b)(6)(i) and 29 CFR §1910.146.

2. Adopting as an element of its Safety Plan appropriate requirements for
safeguarding access to “Permit Required Confined Spaces”.

3. Providing training, personal protective or safety equipment and personnel as
needed to perform the Safety Plan’s requirements for ‘“Permit Required
Confined Spaces.”

4. Performing all record-keeping required for “Permit Required Confined
Spaces”, including the required permits and confined space data sheets located
in Section 01331, Reference Forms.

1.2 CONFINED SPACES SAFETY PLAN REQUIREMENTS
A. For purposes of the Safety Plan requirements listed in Article 1.1, above, “confined
spaces” are those areas on or about the Work site that fall within OSHA’s definition
CONFINED SPACE ENTRY 01415-1 May 2023
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as “any space having limited means of egress, which is subject to the accumulation
of toxic or flammable contaminants or has an oxygen deficient atmosphere.
Confined or enclosed spaces include, but are not limited to, storage tanks, process
vessels, bins, boilers, ventilation or exhaust ducts, sewers, underground utility
vaults, tunnels, pipelines, and open top spaces more than four feet in depth such as
pits, tubs, vaults, and vessels.”

Ensure that those persons who are required to enter a confined space are trained
according to OSHA requirements set forth in 29 CFR 81926.21 (b)(6)(i).

If the confined space is a “Permit Required Confined Space”, then comply with the
standards set forth in 29 CFR §1910.146. and the City of Phoenix, Confined Space

“Permit Required Confined Space” means a confined space that has one or more of

the following characteristics:

1. Contains or has the potential to contain a hazardous atmosphere.

2. Contains a material that has the potential for engulfing an entrant.

3. Has an internal configuration such that an entrant could be trapped or
asphyxiated by inwardly converging walls or floors, or by a floor that slopes
downward and tapers to a smaller cross-section.

4. Contains any other recognized serious safety or health hazard.

B.
C.
Program.
D.
1.3 SUBMITTALS
A

Prepare and submit a site-specific Confined Space Entry Plan as a portion of the
CONTRACTOR’S site-specific Health and Safety Plan.

PART 2 — PRODUCTS (NOT USED)

PART 3 — EXECUTION (NOT USED)

++ END OF SECTION + +
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SECTION 01416

SPECIAL INSPECTIONS

PART 1 - GENERAL

11 DESCRIPTION
A. The following types of Work will be subject to Special Inspections, which will be
completed by the special inspector employed by the OWNER or Project
Representative designed by the OWNER:
1. High-Strength Bolting: During all bolt installations and tightening operations.
a. Exceptions:

1) The special inspector need not be present during the entire
installation and tightening operation, provided he has:

a) Inspected the surfaces and bolt type for conformance to plans
and specifications prior to start of bolting, and "will, upon
completion of all bolting, verify the minimum specified bolt
tension for ten percent of the bolts for each connection, with a
minimum of two bolts per connection™.

2) In bearing-type connections when threads are not required by design
to be excluded from the shear plane, inspection prior to or during
installation will not be required.

2. Concrete.
3. Reinforcing Steel.
4. Structural Welding.
5. Structural masonry.
6. [Epoxy Anchors.
7. Electrical Inspections.
8. Polyvinyl chloride liner for concrete.
9. Grounding inspections.
10. Major equipment.
1.2  SPECIAL INSPECTOR
A. The special inspector shall be a qualified person who shall demonstrate his
competence to the satisfaction of the regulatory authorities for inspection of the
particular type of construction or operation requiring special inspection.
1.3 DUTIES AND RESPONSIBILITIES OF SPECIAL INSPECTOR
A. The special inspector shall observe the Work assigned to be certain it conforms to

the Contract Documents.
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B. The special inspector shall furnish inspection reports to the regulatory authorities,
the ENGINEER and other designated persons. All discrepancies shall be brought
to the immediate attention of CONTRACTOR for correction, then, if uncorrected,
to the ENGINEER and regulatory authorities.

C. The special inspector shall submit a final signed report stating whether the Work
requiring special inspection was, to the best of his knowledge, in conformance with
the Contract Documents and the applicable workmanship provision of these codes.

1.4  PERIODIC SPECIAL INSPECTIONS

A. Some inspections may be made on a periodic basis and satisfy the requirements of
continuous inspection, provided this periodic scheduled inspection is performed as
outlined in the Contract Documents and approved by the regulatory authorities.

PART 2 PRODUCTS (NOT USED)

PART 3 EXECUTION (NOT USED)

++ END OF SECTION + +

SPECIAL INSPECTIONS 01416-2 May 2023



CITY OF PHOENIX: Water Services Department
PROJECT NAME: Lift Station No. 66 Refurbishment
PROJECT NUMBER: WS90400084

SECTION 01420

REFERENCES

PART 1 - GENERAL

General: Definitions of basic Contract terms are included in the General

1.1 DEFINITIONS
A.
Conditions.
B.

Definitions of terms commonly found in the Specifications are as follows:

1.

Indicated: The term indicated refers to graphic representations, notes, or
schedules on the Drawings, or to other paragraphs or schedules in the
Specifications and similar locations in the other Contract Documents. Terms
such as “shown”, “noted”, “scheduled”, and “specified” are used to help the
user locate the reference. There is no limitation on the location.

Installer (or applicator, or erector): An installer is CONTRACTOR or another

entity engaged by CONTRACTOR, either as an employee or subcontractor to

perform a particular construction activity, including installation, erection,
application or similar operations. Installers are required to be experienced in
the operations they are engaged to perform.

a. The term “experienced”, when used with the term “installer”, means
having successfully completed a minimum of five previous projects
similar in size and scope to this Project; being familiar with the special
requirements indicated; and having complied with the requirements of
authorities having jurisdiction and of the Supplier of the product being
installed.

Trades: Use of a term such as “carpentry” does not imply that certain
construction activities must be performed by accredited or unionized
individuals of a corresponding generic name, such as “carpenter”. It also does
not imply that requirements specified apply exclusively to trades persons of
the corresponding generic name.
Assigned Specialists: Certain Sections of the Specifications require that
specific construction activities shall be performed by specialists who are
recognized experts in those operations. Said specialists shall be engaged for
those activities, and their engagement is a requirement over which
CONTRACTOR has no option. These requirements shall not be interpreted to
conflict with the enforcement of building codes and similar regulations
governing the Work. Also, they are not intended to interfere with local trade-
union jurisdictional settlements and similar conventions. Such assignments
shall not relieve CONTRACTOR of its responsibility for fulfilling the
requirements of the Contract Documents.

Equipment Identification: Several terms define the information attached to

equipment.
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The term “CMMS Tag” means information attached to equipment
pertaining to the City of Phoenix Water Services Department
Computerized Maintenance Management System. CMMS Tags shall be
provided by the CONTRACTOR. Refer to Section 01630, Equipment
Identification Tag System for specifications regarding CMMS Tags.

The term “Manufacturer Nameplate” means information attached to
equipment by the manufacturer pertaining to equipment criteria, such as
capacity, power supply requirement, model number, etc.

1.2 ABBREVIATIONS

A. Common abbreviations, which may be found in the Specifications, are:

REFERENCES

alternating current
Ampere

ante meridiem
Average
biochemical oxygen demand
brake horsepower
British thermal unit
Centigrade
Company

cubic inch

cubic foot

cubic yard

cubic feet per minute
cubic feet per second

Decibel

degree Centigrade (or Celsius)

(Say)
degree Fahrenheit  (Say)

Diameter
direct current
Dollars

Each
Efficiency
Fahrenheit
feet per hour

01420-2

AC
A
am
avg.
BOD
BHP
BTU

Co.
cu. in.
cu. ft.
cu. yd.
cfm
cfs
DB

20°C
68°F
dia.
DC

ea
eff

fph
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REFERENCES

Feet

feet per minute
feet per second
Figure

Flange

foot-pound

gallon

gallons per minute
gallons per second
gram

Hertz

horsepower

hour

inch

inch-pound

inside diameter
kilovolt-ampere
kilowatt
kilowatt-hour
linear foot

liter

maximum

mercury

milligram
milligrams per liter
milliliter
millimeter

million gallons per day
million gallon
minimum

National Pipe Threads
net positive suction head
number

ounce

outside diameter

01420-3

ft.
fom
fps
Fig.
flg
ft-1b
gal
gpm
gps

mg/I

mm
mgd
mil
min.
NPT
npsh
No.
0z
oD
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parts per million ppm
post meridiem pm
pound Ib
pounds per square inch psi
pounds per square inch absolute psia
pounds per square inch gage psig
pounds per square foot psf
revolutions per minute rpm
second sec.
specific gravity sp gr
square sq
square foot sq ft
square inch sg in
square yard sqyd
standard std
standard cubic feet per minute scfm
total dynamic head tdh
totally-enclosed-fan-cooled tefc
volt \Y

1.3 APPLICABLE CODES

A. When a reference standard is specified, comply with requirements and
recommendations stated in that standard, except when they are modified by the
Contract Documents, or when applicable laws, ordinances, rules, regulations or
codes establish stricter standards. The latest provisions of applicable standards
shall apply to the Work, unless otherwise specified. Reference standards include,
but are not necessarily limited to, the following:

1.

Nookrwd

8.

9.

American Association of State Highway and Transportation Officials
(AASHTO).

American Concrete Institute (ACI).

American Gear Manufacturers Association (AGMA).

American Institute of Steel Construction (AISC).

American Iron and Steel Institute (AISI).

American National Standards Institute (ANSI).

American Society of Heating, Refrigerating and Air Conditioning Engineers
(ASHRAE).

American Society of Mechanical Engineers (ASME).

American Society for Testing and Materials (ASTM).

10. American Water Works Association (AWWA).
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.

24,
25.
26.
217.

28.
29.
30.
31.
32.
33.

American Welding Society (AWS).

Concrete Reinforcing Steel Institute (CRSI).

Factory Mutual (FM).

Institute of Electrical and Electronics Engineers (IEEE).

National Electrical Manufacturer’s Association (NEMA).

National Electrical Code (NEC) current adoption.

City of Phoenix — Amendments to the National Electric Code.

Occupational Safety and Health Administration (OSHA).

National Fire Protection Association (NFPA).

Prestressed Concrete Institute (PCI).

Underwriters’ Laboratories, Inc. (UL).

All other applicable standards listed in the Specifications and the standards of

utility service companies, where applicable.

Maricopa Association of Governments (MAG), Uniform Standard

Specifications for Public Works Construction, as supplemented by the City of

Phoenix. References to MAG Standard Details refer to the “Uniform Standard

Details for Public Works Construction” sponsored and distributed by the

Maricopa Association of Governments 1999, Arizona.

International Building Code, with City of Phoenix Amendments.

National Electric Code — NFPA 70, with City of Phoenix Amendments.

American Petroleum Institute (API).

Uniform Building Code as supplemented by the City of Phoenix, Building

Construction Code.

International Energy Conservation Code, with City of Phoenix Amendments.

Phoenix Fire Code.

International Fuel and Gas Code, with City of Phoenix Amendments.

International Mechanical Code, with City of Phoenix Amendments.

Uniform Plumbing Code, with City of Phoenix Amendments.

National Sanitation Foundation (NSF-61) and Arizona Administration Code

(AAC # 18-4-213)

a. Incorporate the requirements NSF-61, Drinking Water System
Components Health Effects and AAC # 18-4-213, Standards for
Additives, Materials and Equipment on all potable water systems, water
treatment facilities and water distribution facilities.

B. To ensure consistent application of standards and codes the following terminology
definitions shall be applicable throughout the contract documents.

TERM DEFINITION

Phoenix Building Code International Building Code with City

of Phoenix Amendments

Phoenix Electrical Code National Electric Code — NFPA 70 with

City of Phoenix Amendments
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Phoenix Energy Conservation Code International Energy Conservation Code
with City of Phoenix Amendments

Phoenix Fire Code Phoenix Fire Code based on
International Fire Code

Phoenix Fuel and Gas Code International Fuel and Gas Code with
City of Phoenix Amendments

Phoenix Mechanical Code International Mechanical Code with
City of Phoenix Amendments

Phoenix Plumbing Code Uniform Plumbing Code with City of
Phoenix Amendments

The Work, as may be otherwise specified, shall conform to the following Reference

Applicability of Standards: Except where the Contract Documents include more
stringent requirements, applicable construction industry standards have the same
force and effect as if bound or copied directly into the Contract Documents to the
extent referenced. Such standards are made a part of the Contract Documents by

Publication Dates: For applicable publication dates, refer to General Conditions.
Conflicting Requirements: Where compliance with two or more standards is

specified and the standards establish different or conflicting requirements for
minimum quantities or quality levels, refer to ENGINEER for a decision before

Phoenix Construction Code All of the Codes Listed Above
1.4 OWNER’S REFERENCE SPECIFICATIONS
A.
Specifications:
1. All specifications and codes indicated in part 1.3 of this section.
B. Maintain a complete copy of the Reference Specifications on the site.
1.5 INDUSTRY STANDARDS
A
reference.
B.
C.
proceeding.
D.

Copies of Standards: Each entity engaged in construction on the Project is required
to be familiar with industry standards applicable to its construction activity. Copies
of applicable standards are not bound with the Contract Documents. Where
standards are required to perform a required construction activity, obtain copies of
same from the publication source.
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E. Abbreviations and Names: Whenever in these Specifications or the other Contract
Documents references are made to the standards, specifications, or other published
data of international, national, regional or local organizations, such organizations
may be referred to by their acronym or abbreviation only. The following acronyms
or abbreviations, which may appear in the Specifications, shall have the meanings
indicated herein.

1. AA Aluminium Association

2. AABC Associated Air Balance Council

3. AAMA American Architectural Manufacturers Association
4. AASHTO American Association of State Highway and Transportation Officials
5. ACI American Concrete Institute

6. ACS American Chemical Society

7. AFBMA Anti-Friction Bearing Manufacturers’ Association
8. AGMA American Gear Manufacturers Association

9. Al Asphalt Institute

10.  AIChE American Institute of Chemical Engineers

11.  AISC American Institute of Steel Construction

12.  AIlSI American Iron and Steel Institute

13. AITC American Institute of Timber Construction

14.  ALS American Lumber Standards

15. AMA Acoustical Materials Association

16. AMCA Air Movement and Control Association

17. ANSI American National Standards Institute

18. APA American Plywood Association

19. API American Petroleum Institute

20. APHA American Public Health Association

21. AREA American Railway Engineering Association

22. AR Air Conditioning and Refrigeration Institute

23. ASA American Standards Association

24. ASAE American Society of Agricultural Engineers
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25.  ASTM
26.  ASCE
27.  ASHRAE
28. ASME
29. AWI
30.  AWPA
31. AWPB
32. AWPI
33. AWS
34. AWWA
35. BHMA
36. CBMA
37. CDA
38. CGA
39. CISPI
40. CMAA
41.  CRSI
42. EPA
43. ETL
44, FCC
45. FEMA
46. FGMA
47. FM
48. FS
49. GA
50. HEW
51. HI
52. HMI
53. HUD
REFERENCES

American Society for Testing and Materials
American Society of Civil Engineers
American Society of Heating, Refrigerating and Air Conditioning
American Society of Mechanical Engineers
Architectural Woodwork Institute

American Wood Preservers’ Association
American Wood Preservers Bureau

American Wood Preservers’ Institute
American Welding Society

American Water Works Associations

Builders Hardware Manufacturers’ Association
Certified Ballast Manufacturers’ Association
Copper Development Association
Compressed Gas Association

Cast Iron Soil Pipe Institute

Crane Manufacturers’ Association of America
Concrete Reinforcing Steel Institute
Environmental Protection Agency
Engineering Test Laboratories

Federal Communications Commission

Federal Emergency Management Agency

Flat Glass Marketing Association

Factory Mutual Association

Federal Specification

Gypsum Association

Department of Health, Education and Welfare
Hydraulic Institute

Hoist Manufacturers’ Institute

Department of Housing and Urban Development
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o4, ICBO

55. ICEA

56. IEEE

o7. IES

58. IFI

59. IRI

60. ISA

61. ISO

62. MAG

63. MIA

64. MS

65. MMA

66. NAAMM

67. NACE

68. NARUC

69. NBHA

70. NEC

71. NEMA

72. NESC

73. NFPA

74. NHLA

75. NHPMA

76. NLMA

77. NRCA

78. NSF

79. NTMA

80. NWWDA

81. OECI

82. OSHA
REFERENCES

International Conference of Building Officials

Insulated Cable Engineers’ Association

Institute of Electrical and Electronic Engineers
[lluminating Engineering Society

Industrial Fasteners Institute

Industrial Risk Insurers

The Instrumentation Systems and Automation Society
Insurance Services Office

Maricopa Association of Governments

Marble Institute of America

Military Specifications

Monorail Manufacturers’ Association

National Association of Architectural Metal Manufacturers
National Association of Corrosion Engineers

National Association of Railroad and Utilities Commissioners
National Builders Hardware Association

National Electrical Code

National Electrical Manufacturers Association

National Electrical Safety Code

National Fire Protection Association

National Hardwood Lumber Association

Northern Hardwood and Pine Manufacturer’s Association
National Lumber Manufacturers’ Association

National Roofing Contractors Association

National Sanitation Foundation

National Terrazzo and Mosaic Association

National Wood Window and Door Association

Overhead Electrical Crane Institute

Occupational Safety and Health Administration
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83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

100.
101.
102.
103.
104.
105.

PCI
PEI
PPI

PS
RMA
SAE
SCPRF
SDI
SDI
SIGMA
SJI
SMACNA
SPI
SSPC
SWI
TEMA
TCA
UL
USGS
USPHS
WCLIB
WWEMA
WWPA

Precast Concrete Institute

Porcelain Enamel Institute

Plastic Pipe Institute

Product Standards Section-U.S. Department of Commerce
Rubber Manufacturers’ Association

Society of Automotive Engineers

Structural Clay Products Research Foundation

Steel Deck Institute

Steel Door Institute

Sealed Insulating Glass Manufacturing Association
Steel Joist Institute

Sheet Metal and Air Conditioning National Association
Society of the Plastics Industry

The Society for Protective Coatings

Steel Window Institute

Tubular Exchanger Manufacturers” Association

Tile Council of America

Underwriters’ Laboratories, Inc.

United States Geological Survey

United States Public Health Service

West Coast Lumber Inspection Bureau

Water and Wastewater Equipment Manufacturers Association

Western Wood Products Association

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

REFERENCES

++ END OF SECTION + +
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SECTION 01453

TESTING OF HYDRAULIC STRUCTURES

PART 1 - GENERAL

1.1 DESCRIPTION

A. Scope:

1.

2.

Provide all labor, material, tools, equipment and incidentals as shown,
specified and required to clean, flush and test structures.

The Work also shall include all labor and materials required to prepare a
structure for testing, convey water to the testing location, perform the testing,
and all labor and materials required to drain and dispose of water used for
testing.

B. Hydraulic Structures Scheduled for Hydrostatic Testing: Clean and test the
following structures:

Hydraulic Structure Description Service

1. Biofilter Concrete Tank Contains and drain irrigation water as

part of biofilter operation.

2. Lift Station No. 66 Wet Well Contains sanitary sewer as well as

submersible pumps.

C. Water for Testing:

1.
2.

3.
4.

Water for initial testing will be furnished by the OWNER.

Provide all temporary piping, hose, valves, backflow preventors,
appurtenances, and services required for testing.

Convey the water to the testing location.

Water for testing may be withdrawn from:

a.  Onsite non-potable water (NPW).

The maximum rate at which water may be withdrawn is 25gpm. Provide on
the withdrawal piping, downstream of the backflow preventor, a valve to
control the rate of flow and a flow meter. The flow meter shall be calibrated
within one year and field calibrated/verified prior to the date of its use, and its
certification of calibration shall be submitted to the ENGINEER for approval.
Cost of water for re-testing shall be paid by CONTRACTOR to OWNER at
OWNER’S standard rates.

D. Testing and piping is specified under Section 15051, Buried Piping Installation, and
Section 15052, Exposed Piping Installation.
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1.2

DEFINITIONS

A

1.3

The term “hydraulic structures” is defined as tanks, channels, and other structures
through which liquid is conveyed or that hold liquid. Hydraulic structures include
structures that are open to the atmosphere and structures with closed tops.
Hydraulic structures, include but are not limited to, wet wells, junction chambers
equalization tanks, storage tanks, treatment process tanks such as grit chambers,
clarifiers, aeration tanks, filter beds, contact tanks, and other channels or tanks as
designated herein.

1. Excluded are structures where cleaning and testing are specified under other

Sections or contracts.

SUBMITTALS

Provide written notice of the proposed testing schedule for a given structure for
review by the ENGINEER and OWNER at least 14 calendar days prior to the
scheduled testing. Include proposed plans for water conveyance, control, and
disposal. Testing will not commence without approval of ENGINEER.

Shop Drawings: Submit for approval the following:

1. Cleaning procedures.

2. Hydrostatic testing procedures, methods, equipment, coordination, and
schedules.

3. Report for each test.

PART 2 - PRODUCTS

2.1

MATERIALS

Temporary valves, bulkheads, and other water control equipment and materials
shall be determined by CONTRACTOR subject to the ENGINEER'S review. No
materials shall be used which would be injurious to the construction or its future
function.

PART 3 - EXECUTION

3.1

CLEANING

A

Cleaning Requirements:

1. Remove all scaffolding, planks, tools, rags, dirt, debris, and material not part
of the structure prior to testing.

2. Thoroughly clean the walls, floors, and operating equipment by sweeping,
high-pressure wash, scrubbing, or other methods approved by ENGINEER.

3. Remove all water, dirt, or foreign material accumulated during cleaning from
the hydraulic structure. Provide temporary pumps, piping, and facilities as
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required to discharge water from the cleaning operation in a manner approved
by ENGINEER.

4. Do not proceed with testing until ENGINEER has approved the results of the
cleaning operation.

5. Cleaning shall conform to the requirements of Section 01740, Cleaning.

3.2 GENERAL FOR TESTING AND DISINFECTION
A. The following requirements apply:
1. Each hydraulic structure shall be tested separately.
B. Hydraulic structures shall be free of visible leakage. Repair leaks in a manner
subject to ENGINEER'S approval and in accordance with the Contract Documents.
C. The structure shall be tested prior to the application of exterior coating systems and
the installation of masonry block veneer, if applicable.
D. Release of water from structures, after testing shall be as approved by the
ENGINEER.
3.3 HYDROSTATIC TESTING OF HYDRAULIC STRUCTURES
A. Analysis of data from hydrostatic tests of hydraulic structures shall be performed
by CONTRACTOR in accordance with the requirements of ACI 350.1 and as
specified herein. Supply all materials and labor to obtain the test data.
B. Prior to the start of hydrostatic testing, the following shall be met.

1. All elements of the structure that will resist pressure exerted by the retained
liquid shall be in place and at specified strength levels. Concrete shall be fully
cured.

2. Structure walls shall not be backfilled and, if damp proofing is specified,
coated with damp proofing prior to leakage testing, unless otherwise approved
by ENGINEER.

3. All valves, gates, blind flanges, and other items, other than concrete, that

control the flow of or otherwise retain the liquid contents of the structure, shall

be checked for water-tightness. If not watertight, provide measures to ensure
water-tightness during the hydrostatic test.

Defective concrete shall be repaired.

Notify ENGINEER and OWNER a minimum of 48 hours prior to the start of

filling of the structure for hydrostatic testing.

6. Concrete hydraulic structures shall remain filled with clean water for an initial
48-hour period to allow for adsorption. Following this initial period, add
make-up water to fill the hydraulic structure to the specified water surface test
elevation.

ok~
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C.

Fill the hydraulic structure with clean water to the maximum water surface test
elevation specified. Where no test elevation is specified and fluid level in the
structure will normally be controlled by a weir, fill the structure to an elevation 6-
inches below the weir crest. Where no test elevation is indicated and the structure
does not have a flow control weir, the test elevation shall be two feet below the top
of the structure.

Hydraulic Water Surface
Structure Hydraulic Structure Service Elevation for
Description Testing

1.

Concrete Tank biofilter operation.

Biofilter | Contains and drain irrigation water as part of 1542.0

2.

Lift Station | Contains sanitary sewer as well as 1543.0
No. 66 Wet Well | submersible pumps.

D.

Filling Hydraulic Structures with Water:

1. Fill the portion of the hydraulic structure to be tested at a rate not to exceed
two vertical feet per hour.

2. During filling, provide a backflow preventor at the point where water is
withdrawn from the existing potable water system, if applicable.

After water has been brought to the test elevation and the specified wetting period
has elapsed, inspect the exposed surfaces of the structure for leakage. Repair
locations where leakage or weeping is evident prior to the start of hydrostatic
testing.

Hydrostatic test duration shall be determined by the ENGINEER based on ACI
350.1, but shall not be less than 24 hours.

Allowable Leakage:

1. Leakage is defined as the quantity of water that must be supplied to the
hydraulic structure or any section thereof to maintain the water level within 3-
inches of the specified water surface test elevation during the hydrostatic test,
plus the amount of water required to fill the hydraulic structure to the specified
water surface test elevation at the conclusion of the hydrostatic test, plus
precipitation, minus an allowance for evaporation if applicable.

2. For concrete structures without lining of interior wetted surfaces, the allowable
leakage is 0.075 percent of the volume tested per 24-hour period.

3. For concrete structures with interior wetted surfaces lined with a waterproof
material, the allowable leakage is 0.050 percent of the volume tested per 24-
hour period.
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H.

Measurement Locations:

1.

Structures or structure cells that are less than 1,000 square feet in water surface
area shall have measurements of water level taken at a minimum of two
locations that are approximately 180 degrees apart.

Structures or structure cells that are greater than 1,000 square feet in water
surface area shall have measurements of water level taken at a minimum of
four locations that are approximately 90 degrees apart.

Each measurement location shall be marked and given a reference number. A
reference point shall be marked on the face of the wall above the test water
surface in a manner that will prevent movement or deterioration of the
reference point mark during the test.

Measurement locations shall be located so that the effects of wave action and
wind are minimized.

Evaporation and Precipitation Measurement:

1.

In hydraulic structures that are open to the atmosphere, a clear plastic
calibrated open-topped container not less than 18-inches in diameter and depth
shall be partially filled, floated in the tank, and held in position near each
measurement location. Calibration increments shall be 0.1-inch or less.
Containers shall be located so that they are not shaded by the structure’s walls,
and are away from overhead items such as beams, pipes, and walkways.

Test Measurements:

1.

Do not start hydrostatic tests when severe weather conditions, such as heavy
precipitation, high winds, major changes in average daily temperature, and
other severe conditions are predicted.

Record the following measurements at each test location at the start of the test

period and at 12-hour intervals thereafter.

a. Distance from reference point to test water surface.

b. Depth of water in the evaporation-precipitation containers.

c. Temperature of the test water at a point 18-inches below the water surface.

d. Temperature of the water in the evaporation-precipitation containers at
mid-depth.

If the water surface is subject to wave action at the measurement location, the

average water surface elevation of the wave oscillations shall be recorded as

the data.

The change in the water surface elevation at each measurement location shall

be averaged and adjusted as follows:

a. The total change in the hydraulic structure’s water surface elevation shall
be adjusted by the average change in water surface elevation in the
evaporation-precipitation containers.

b. Where the averaged water temperature measurements vary by more than
3 degrees from start to completion of the test period, adjustment in the test
volume shall be determined by the change of the density of water resulting
from the change in the average water temperature.
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5. Determination of Leakage:

a. Provide a test container filled with a known quantity of water at the start
of the test. Attach the test pump suction to the test container.

b. Pump water from the test container into the hydraulic structure with the
test pump to maintain the water level in the hydraulic structure within 3-
inches of the specified test elevation for the duration of the test period.

c. At the conclusion of the test, pump water from the container into the
hydraulic structure to attain the specified test elevation.

d. Measure the water remaining in the container and record the amount used
during the test on the test report.

K. Criteria for Acceptance:

1. The hydrostatic test will pass if the measured leakage is less than the allowable
leakage and no leaks or weeping are observed.

2. The hydrostatic test shall be considered to have failed if the allowable leakage
is exceeded or if leakage or weeping is observed.

3. If the test becomes unreliable due to excessive precipitation or other external
factors, the test shall be re-started.

4. If a hydrostatic test fails, the structure may be re-tested immediately without
repairs if approved by the ENGINEER. If the subsequent hydrostatic test fails,
repair probable areas of leakage and repeat the hydrostatic test.

5. Re-test the structure until it meets the specified criteria for acceptance. Repair
probable leakage areas before testing.

L. Reuse and Disposal of Water Used in Hydrostatic Tests:
1. Obtain written approval of the ENGINEER before water used in one
hydrostatic test is pumped to a different hydraulic structure for reuse in a
subsequent test.

M. The hydraulic structure shall not be backfilled or damp-proofed until acceptance of
the hydrostatic test by the ENGINEER.

(The remainder of this page was left blank intentionally.)
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3.4  TESTING OF APPURTENANT PIPING

A. Piping appurtenant to hydraulic structures shall be tested as specified in applicable
Sections.

++ END OF SECTION + +
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SECTION 01510

TEMPORARY CONSTRUCTION FACILITIES

PART 1 - GENERAL

1.1 GENERAL

A. Responsible for all temporary construction facilities required for the Work. Make
all arrangements with utility service companies for temporary services and shall
pay all costs associated therewith.

B. Temporary construction facilities include:
Water.

Electricity and Lighting.

Telephone.

Heat, Weather Protection and Ventilation.
Fire Protection.

Sanitary and First Aid Facilities.

ogakrwdE

C. Abide by all rules and regulations of the utility service company or authority having
jurisdiction.

D. Sufficient temporary heat and ventilation shall be provided to assure safe working
conditions and that no damage will occur to any of the Work. In addition, all
enclosed areas shall be maintained at a minimum of 50° F, unless otherwise
specifically accepted in the Specifications.

E. Provide all materials, equipment and power required for temporary electricity and
lighting. Include continuous power for construction site offices. Provide all outlets
with circuit breaker protection and comply with ground fault protection require-
ments of NEC. Minimum lighting shall be five-foot candles for open areas, ten-
foot candles for stairs and shops. Provide minimum of one 30- watt lamp each 20
feet in Work areas.

F. Suitably enclosed chemical or self-contained toilets shall be provided for the use of
general employees. Toilets shall be located near the Work site and secluded from
observation insofar as possible. Toilets shall be serviced at regular intervals, kept
clean and supplied throughout the course of the Work.

G. Furnish and maintain a safe drinking water supply readily available to all workers.
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H. Responsible for all utility service costs until Final Acceptance of the Work.
Included are all fuel, power, light, heat and other utility services necessary for
execution, completion, testing and initial operation of the Work.

I. CONTRACTOR:

1. Comply with applicable requirements specified in Division 15, Mechanical,
and Division 16, Electrical.

2. Maintain and operate systems to assure continuous service.

3. Modify and extend systems as Work progress requires.

4. Completely remove temporary materials and equipment when their use is no
longer required.

5. Clean and repair damage caused by temporary installations or use of temporary
facilities.

6. Restore existing facilities used for temporary services to specified or to

original condition.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION + +
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SECTION 01511

TEMPORARY ELECTRICITY

PART 1 - GENERAL

1.1 DESCRIPTION

A. Temporary electrical service shall be provided by CONTRACTOR until Final
Acceptance of the Work, unless otherwise agreed by ENGINEER.

B. All costs, including the charge for power consumed, shall be assumed by
CONTRACTOR.  Also, provide power for testing, initial start-up and
commissioning of equipment.

C. The temporary service shall conform to applicable provisions of Division 16,
Electrical.

D. Materials and equipment may be new or used; however, they shall be in first class,
fully serviceable condition and shall not create unsafe conditions or violate
requirements of applicable codes.

E. Service is required for lighting, power tools, construction trailers, dewatering
equipment, and similar usages. Electric space heaters and large welding machines
are not included herein.

F. All temporary service required beyond the specified locations shall be the
responsibility of CONTRACTOR requiring such power, who shall furnish his own
portable generator or other means.

1.2 POWER SOURCE AND SERVICE REQUIRED

A. A temporary power service is available from one of the following locations:
1. Existing 2-pole 480A, 120/240V circuit breaker in existing panelboard LP-A
(Ckt 1,3).
2. New 2-pole 120/240V circuit breaker in existing panelboard LP-A (Ckt 39,41).

B. Temporary power shall be 240/120 volt, single phase, 60 Hz with sufficient
capacity to provide service for construction use by all trades and with the following
minimum facilities:

1. Local disconnect as well as frame and suitably sized trip primary circuit
breaker.

2. Two pole safety switch, and a 240/120 volt, single phase, 3 wire distribution
panel.
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C.

1.3

Service shall be provided and maintained so that power can be secured at any
desired point with no more than a 50-foot extension.

One power center, minimum, shall be provided on each floor.

Provide each outlet with circuit breaker protection and comply with ground fault
protective requirements of NEC.

Work hours are specified under the General Conditions.
Provide continuous power for construction site offices.

Provide power to maintain continuous operation of existing facilities during
changeover of electrical equipment.

Provide power for testing, checking, initial start-up of equipment and
commissioning.

INSTALLATION

14

Install temporary work in a neat orderly manner and make structurally and
electrically sound throughout.

Maintain installation throughout construction period to provide continuous service
and to provide safe working conditions.

Modify service and rearrange wiring as Work progress requires.

Locate all facilities to avoid interference with hoisting, materials handling, storage,
traffic areas, existing operable facilities and Work under other contracts.

Assume responsibility for and return to original condition any part of the permanent
electrical system that is used for construction purposes.

REMOVAL

Completely remove temporary materials and equipment after permanent
installation is in use.

Repair damage caused by the temporary service or its removal and restore to
specified or original condition.
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PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION + +
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SECTION 01512

TEMPORARY LIGHTING

PART 1 - GENERAL

1.1 DESCRIPTION

A. Temporary lighting shall be provided by CONTRACTOR.

1.2 DEFINITIONS

A. Work Lighting: That required to provide adequate illumination for Work being
performed.

B. Safety Lighting: That required to provide:
1. Adequate illumination for safe movement of authorized persons throughout
project.
2. Adequate illumination for public safety.
3. Special warning lighting for hazardous conditions.

C. Security Lighting: That required in protection of Work from unauthorized entry.

1.3 DESCRIPTION OF SYSTEM

A. Furnish and install temporary lighting that is required for:
Construction needs.

Safe and adequate working conditions throughout the Work.
Public safety.

Security lighting.

Lighting for temporary office, storage and construction buildings.

agbrownE

B. Lighting Intervals:
1. Work Lighting:
General: Five foot candles.
All stairs: Ten foot candles.
Construction Plant and Shops: Ten foot candles.
For Detail and Finishing Work: Twenty foot candles.
For Detailed Testing and Inspection: Thirty foot candles.
For First Aid Stations: Thirty foot candles.
Operating areas: One 300 watt lamp per 15 foot on centers.
2. Safety Lighting:
a. General: Five foot candles, minimum.
b. For Hazardous Conditions: As required by applicable codes.
3. Night Security Lighting: Provide over area within 50 feet of any portion of
construction

@00 oW
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C. Periods of Service:
1. Work Lighting: Continuous from 15 minutes prior to 15 minutes past
scheduled Work hours on scheduled Work days.
2. Safety Lighting:
a.  Within Project site: At all times authorized personnel are present.
b. Public areas: At all times.
3. Security Lighting: All hours of darkness.
D. Maintain strict supervision of use of temporary lighting. Enforce conformance with
applicable standards and safe practices and prevent abuse of services.
1.4 POWER
A. As specified in Section 01511, Temporary Electricity.
15 COSTS OF INSTALLATION AND OPERATION
A. Electrical contractor shall pay costs of Temporary Lighting, including costs of
installation, maintenance and removal.
B. Power Costs: As specified in Section 01511, Temporary Electricity.
1.6 REQUIREMENTS OF REGULATORY AGENCIES
A. Comply with National Electrical Code (NEC) current adoption, and City of Phoenix
— Amendments to the National Electrical Code.
1.7  USE OF OWNER'’S EXISTING SYSTEM
A. Existing systems cannot be used for temporary lighting.
1.8 USE OF PERMANENT SYSTEM
A. Secure OWNER’S written permission for use of system, indicating conditions of
use.
B. Furnish and install temporary lamps for temporary lighting.
C. Lamps used shall be replaced upon Final Acceptance of the Work
19 MATERIALS
A. Comply with applicable provisions of Division 16, Electrical.
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Materials and equipment may be new or used, but must be adequate for purposes
intended and must not create unsafe conditions or violate requirements of applica-

Provide all required facilities, including wiring, switches, accessories and supports.

At CONTRACTOR’S option, patented specialty products may be used, if UL

Provide appropriate types of fixtures for environment in which used, in accordance

Install temporary work in neat and orderly manner and make structurally and

Maintain throughout construction period to give continuous service and to provide

Modify and extend lighting as Work progress requires.

Install lighting switches at entrance to each area, or successive areas, so that
progress to all areas of the Work may be made through lighted areas.

B.
ble codes.
C.
D.
approved.
1.10 RECEPTACLES, FIXTURES
A. Standard products, meeting UL requirements.
B. Provide heavy-duty guards on fixtures.
C.
with NEC and NEMA standards.
1.11 INSTALLATION
A.
electrically sound throughout.
B.
safe working conditions.
C.
D. Locate to avoid interference with or hazards to:
1. Work or movement of personnel.
2. Traffic areas.
3. Materials handling.
4, Storage areas.
5. Work for other contracts.
E.
F. Install exterior security lighting.
1. Illluminate entire Work site.
2. Control lighting by photo-electric cell.
1.12 REMOVAL
A.

Completely remove temporary materials and equipment after permanent lighting is
in use.
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B. Repair damage caused by temporary service and restore surfaces to specified, or
original condition.

C. Immediately prior to completion of the Work, remove temporary lamps and install
new lamps throughout.

PART 2 - PRODUCTS (NOT USED)

PART 3 -EXECUTION (NOT USED)

++ END OF SECTION + +
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SECTION 01513

TEMPORARY HEAT, VENTILATION AND ENCLOSURE

PART 1 - GENERAL

1.1 DESCRIPTION

A. Temporary Enclosure: Sufficient preliminary enclosure of a portion of a structure,
or of an entire building, to prevent entrance or infiltration of rainwater, wind or
other elements, and to prevent undue heat loss from within the enclosed area.

B. Permanent Enclosure: State of construction at which all moisture and weather-
protection elements of construction have been installed, in accordance with
Contract Documents, either for a portion of structure, or for entire building.

1.2 DESCRIPTION OF SYSTEM

A. Provide temporary heat and ventilation in enclosed areas throughout construction
period required to:

1.
2
3.
4.
5
6.

7.

Facilitate progress of Work.

Protect Work and all products from rain, dampness and cold.

Prevent moisture condensation on surfaces.

Raise temperature of ground or materials for proper execution of Work.
Provide suitable ambient temperatures and humidity levels for installations and
curing of materials.

Provide adequate ventilation to meet health regulations for safe working
environment.

Allow beneficial occupancy of Work, or portion of Work, prior to Final
Acceptance, including air conditioning, if applicable.

B. Temperature Required:

1.

Except where specified otherwise, the limits of the temperatures, which shall

be maintained during the time of temporary heating, are a minimum of 50°F to

a maximum of the design temperature of the facility.

During a normal working day, minimum temporary heat for the types of

activities indicated shall be as follows:

a. Placing, setting and curing of concrete and the erection of masonry units:
50°F.

b. Application of masonry units: 55°F.

c. Ten days prior to, during and until completion of the placing of interior
woodwork and interior finishes such as varnishing and painting: 70°F.

d. After application of interior finishes and until Final Acceptance of the
Work: 70°F.
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3. Twenty-four hours per day during placing, setting and curing of cementitious
materials: As required by Specification Section for each product.

Storage Areas: As required by Specification Section for each product.
Provide temporary enclosures as required to maintain conditions described
above.

ok~

C. Ventilation Required:
1. General: Prevent hazardous accumulations of dusts, fumes, mists, vapors or
gases in areas occupied during construction.
a. Provide local exhaust ventilation to prevent harmful dispersion of
hazardous substances into atmosphere of occupied areas.
b. Dispose of exhaust in a manner that shall not result in harmful exposure
to persons.
c. Ventilate storage spaces containing hazardous or volatile materials.
2. Provide adequate ventilation for:
a. Curing installed materials.
b. Humidity dispersion as needed to provide suitable ambient conditions for
Work.

D. Maintain strict supervision of operation of temporary heating and ventilating
equipment:
1. Enforce conformance with all applicable codes and standards.
2. Enforce safe practices.
3. Prevent abuse of services.
4. Prevent damage to finishes.
5. Ensure that temporary facilities and equipment do not interrupt the continuous
progress of construction operations.

1.3 COSTS OF INSTALLATION AND OPERATION

A. Pay all costs for temporary heat, ventilation and enclosures required during
construction, including cost of installation, fuel, electricity, operation, maintenance
and removal.

14 REQUIREMENTS OF REGULATORY AGENCIES

A. Obtain and pay for any permits as required by governing authorities.

B. Comply with federal, state and local laws, ordinances, rules and regulations and
with utility service company regulations.
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1.5 USE OF OWNER’S EXISTING SYSTEM

A. When the Work is an addition to an existing building, the existing systems in
building may not be used for temporary heat and ventilation, unless the OWNER’S
written permission can be secured and equitable allocation of costs acceptable to
the OWNER is agreed upon.

1.6 USE OF PERMANENT SYSTEM

A. When completed, the permanent heating system may be used to provide temporary
heat, if the system is substantially complete, and if the OWNER’S written
permission for use of the system is obtained.

B. The following are the conditions for using the permanent heating system:

1. Building must be sufficiently complete so it can fulfill the requirements as a
“Permanent Enclosure.”

2. The permanent system shall be substantially complete including the
installation and functionability of the systems’ operating and safety controls.
All heating equipment, piping systems, strainers, filters and associated items
should be flushed, cleaned and prepared for proper operation.

3. ENGINEER shall approve the time when the permanent system may be
operated.

1.7 MATERIALS AND EQUIPMENT

A. Materials may be new or used, but shall be adequate for purposes intended and shall
not create unsafe conditions nor violate requirements of applicable codes.

B. Provide all required facilities, including piping, wiring and controls.

C. Portable units shall be space heaters that burn natural gas or propane. They shall
be units that meet code requirements and have the following:
1. Safety controls against explosion, overheating and carbon monoxide buildup.
2. Except where otherwise permitted by applicable codes, vent direct-fired units

to outside.

3. Adequate combustion air.

D. Electrical heaters for temporary heat shall not be used.

E. Provide covers or temporary enclosures to protect Work and materials.

1.8 INSTALLATION

A. Install all temporary Work in neat, orderly manner and make structurally,
mechanically and electrically sound throughout.
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B. Maintain to provide safe, continuous service at required times and to provide safe
working conditions.

C. Modify and extend system as Work progress requires.

D. Locate units to provide uniform distribution of heat and air movement. When
feasible, temporary units shall be located as near as possible to permanent piping.

E. If air conditioning or ventilating duct systems are to be used for drying purposes,
provide and maintain temporary filters until permanent filters are installed.

F. Permanently installed direct radiation units, such as convectors or finned pipes,
shall be protected with temporary sheet metal enclosures.

G. Locate all systems so as to avoid interference with or hazards to:
1.  Work or movement of personnel.
2. Traffic areas.
3. Materials handling.
4. Storage areas.
5. Finishes.
6. Work of utility service companies.

1.9 REMOVAL

A. Completely remove temporary materials and equipment upon completion of
construction.

B. Clean and repair damage caused by temporary installation, and restore all materials
and equipment to specified or to original condition.

C. Ifpermanent HVAC facilities were used for temporary heat, install new replaceable

type filters or clean permanent filters

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION + +

TEMPORARY HEAT, 01513-4 May 2023
VENTILATION AND ENCLOSURE



CITY OF PHOENIX: Water Services Department
PROJECT NAME: Lift Station No. 66 Refurbishment
PROJECT NUMBER: WS90400084

SECTION 01514

TEMPORARY WATER

PART 1 - GENERAL

1.1 DESCRIPTION

A. Temporary water shall be provided by CONTRACTOR, as specified in the
paragraphs below.

1.2 DESCRIPTION OF SYSTEM

A. Furnish and install temporary water service for entire Project for use throughout
construction period.

B. Provide water hoses from hose bibbs to point of operations.

C. Also, provide water for sanitary facilities, first aid facilities, fire protection, field
offices, cleaning, disinfection and testing.

D. Maintain adequate volume of water for all purposes.

E. Potable Water Source:

1. Supplier: Provide water source by connecting to existing utility mains at
locations designated by OWNER. Provide backflow preventers, where
required. Hydrants cannot be taken out of service.

2. Provide minimum 3/4-inch supply service and supply and install meter
satisfactory to water utility.

3. Permission shall be obtained from OWNER for water from hydrants.

F. Maintain strict supervision of use of temporary services:
Enforce conformance with applicable codes and standards.
Enforce sanitary practices.

Prevent abuse of services.

Prevent wasteful use of water.

Protect system from freezing.

agbrownE

1.3 COSTS OF INSTALLATION AND OPERATION

A. Pay costs of temporary water service, including costs of installation, maintenance
and removal of pipe and equipment.

B. Pay costs for water used by all trades.
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14  REQUIREMENTS OF REGULATORY AGENCIES

A. Obtain and pay for permits, fees, deposits required by governing authorities.

B. Obtain and pay for temporary easements required across property, other than that
of OWNER.

C. Comply with federal, state and local laws, ordinances, rules and regulations and
standards, and with utility service company regulations.

15 USE OF OWNER’S EXISTING SYSTEM

A. Use existing system for temporary water for construction.

B. Modify and extend system as necessary to meet temporary water requirements.

C. Upon completion of Work, restore existing system to specified, or original
condition.

1.6  MATERIALS

A. Comply with applicable provisions of Division 15, Mechanical.

B. Materials may be new or used, but must be adequate for purpose required, sanitary,
and must not violate requirements of applicable codes.

C. Provide all required facilities, including piping, valves, pumps, pressure regulators,
tanks and other appurtenances.

1.7  INSTALLATION

A. Install Work in a neat and orderly manner and make structurally and mechanically
sound throughout.

B. Maintain to provide continuous service.

C. Modify and extend service as Work progress requires.

D. Locate piping and outlets to provide service convenient to work stations and to
avoid interference with traffic and work areas, materials handling equipment,
storage area, and work under other contracts.

E. Do not run piping on floor or on ground.
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F. Provide drip pan under each hose bibb located within building, and connect drain
to sewer.

G. Provide insulation, or other means, to prevent pipes from freezing.

H. When necessary to maintain pressure, provide temporary pumps, tanks and
COMPressors.

I.  Disinfect temporary or permanent potable water piping prior to use in accordance
with City, State and Maricopa Association of Governments (MAG) requirements
and as supplemented by the City of Phoenix.

1.8  REMOVAL

A. Completely remove temporary materials and equipment upon completion of
construction.

B. Clean, repair damage caused by installation, and restore to specified or original
condition.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION + +
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SECTION 01515

TEMPORARY SANITARY AND FIRST AID FACILITIES

PART 1 - GENERAL

1.1 DESCRIPTION

A. Temporary sanitary and first aid facilities shall be provided by CONTRACTOR.

B. Provide temporary sanitary and first aid facilities for use throughout the Contract
including:

1. Potable water and sanitary drinking cups.

2. Sanitary drinking fountains, where feasible.

3. Enclosed toilet facilities.

4. Suitable general employee washing facilities.

5. Firstaid stations at or immediately adjacent to all major Work areas and in the
temporary field offices.

6. Post telephone numbers of physicians, hospitals and ambulance services by
each telephone at the Project site.

7. At least one person thoroughly trained in first aid procedures shall be present
on the site, whenever Work is in progress. These persons must have a
certificate indicating that they have completed a first aid training course
conducted by the American Red Cross or other approved agency. Submit the
certificates to the ENGINEER.

C. Provide facilities and fixtures in compliance with all applicable federal, state, and
local laws, ordinances, standards, and regulations.

D. Maintain strict supervision of use of facilities.

E. Maintain, service and clean facilities and keep them supplied continuously with
soap, towels, paper and all other required supplies.

F. Enforce proper use of sanitary facilities, including preventing the committing of
nuisances in buildings on the site.

G. Dispose of all wastes in conformance with applicable regulations.

1.2 COSTS OF INSTALLATION AND OPERATION

A. Pay all cost including installation, maintenance and removal.
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1.3 USE OF EXISTING SYSTEM

A. Existing facilities may not be used, unless an agreement is obtained in writing from
the OWNER stating the conditions of use.

1.4  USE OF PERMANENT FACILITIES

A. Permanent facilities shall not be used by construction personnel.

1.5 INSTALLATION AND REMOVAL

A. Temporary flush toilets or portable toilets may be used.
B. Comply with all applicable provisions of Division 15, Mechanical.

C. Completely remove temporary materials and equipment upon completion of
construction and restore all damaged facilities to original condition.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION + +
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SECTION 01516

TEMPORARY FIRE PROTECTION

PART 1 - GENERAL

1.1  DESCRIPTION

A. Conform to the fire protection and prevention requirements specified herein as well
as those which may be established by federal, state or local governmental agencies.

B. Comply with all applicable provisions of NFPA Standard No. 241, Safeguarding
Building Construction and Demolition Operations.

C. Facilities specified herein shall be provided by CONTRACTOR, but all other
contractors shall conform to the provisions of this Section and all applicable laws,
ordinances, rules and regulations.

1.2 REQUIRED FIRE FIGHTING EQUIPMENT

A. Provide portable fire extinguishers, rated not less than 2A or 5B in accordance with
NFPA Standard No. 10, Portable Fire Extinguishers, for each temporary building
and for every 3000 square feet of floor area under construction.

B. Locate portable fire extinguishers 50 feet maximum from any point in the
protection area.

1.3 FIRE PREVENTION AND SAFETY MEASURES

A. Prohibit smoking in all hazardous areas and in all of the OWNER’S buildings. Post
suitable warning signs in areas which are continuously or intermittently hazardous.

B. Use metal safety containers for storage and handling of flammable and combustible
liquids.

C. Do not store flammable or combustible liquids in or near stairways or exits.

D. Maintain clear exits from all points in the Work site.

14  COSTS OF INSTALLATION
A. Pay all costs including installation, maintenance, and removal.
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1.5 HAZARDOUS MATERIALS RELEASE EVACUATION

A. Be familiarized with the OWNER’S hazardous materials release evacuation plan
and shall have the Work force prepared to evacuate should the emergency occur.

B. The OWNER will conduct a training session for CONTRACTOR’S supervisory
staff, which would be responsible to train all of CONTRACTOR’S employees, all
Subcontractors’ employees or any other personnel who are on site.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION + +
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SECTION 01522

CONTRACTOR’S FIELD OFFICE AND SHEDS

PART 1 - GENERAL

1.1 DESCRIPTION

A. Provide a CONTRACTOR'’S field office with the minimum facilities specified.
Provide all required storage and work sheds.

B. Field Office and Furnishings:

1. Asrequired by CONTRACTOR, but with sufficient room for project meetings.

2. Include conference table and chairs sufficient for 20 persons.

3. Telephone service.

4. Temporary facilities per Section 01510 — Temporary Construction Facilities,
Section 01511 — Temporary Electricity, Section 01512 Temporary Lighting,
Section 01513 — Temporary Heat, Ventilation and Enclosure, Section 01514 —
Temporary Water, Section 01515 — Temporary Sanitary and First Aid
Facilities, Section 01516 — Temporary Fire Protection.

Twelve protective helmets for visitor’s use.
Exterior identifying sign.

Other furnishings at CONTRACTOR'’S option.
Company sign no larger than 4-feet by 8-feet.

NG

C. Provide one set of all Contract Documents in the office for ready reference at all
times by interested parties.

D. Storage and Work Sheds:
1. Provide storage and work sheds sized, furnished, and equipped to
accommodate personnel, materials and equipment involved, including
temporary utility services.

E. Remove office and sheds upon Final Acceptance, unless otherwise approved by
ENGINEER.

F. Pay for any and all permits that may be required.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION + +
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SECTION 01550

ACCESS ROADS AND PARKING AREAS

PART 1 - GENERAL

1.1

DESCRIPTION

A

1.2

Provide all temporary construction roads, walks and parking areas required during
the construction and for use of emergency vehicles. Temporary roads and parking
areas shall be designed and maintained by CONTRACTOR so as to be fully usable
in all weather conditions.

Prevent interference with traffic and the OWNER’S operations on existing roads.
Indemnify and save harmless the OWNER from any expenses caused by
CONTRACTOR'’S operations over these roads.

Roadway damage shall be restored to the original condition by CONTRACTOR
subject to approval of the OWNER or ENGINEER.

Temporary roads, walks and parking areas shall be removed by CONTRACTOR,
prior to Final Acceptance, and the ground returned to its original condition, unless
otherwise required by the Contract Documents.

DESIGNATED PARKING

1.3

All CONTRACTOR’S employee vehicles shall park in an area specifically
designated for that purpose, as more fully described in Section 01561, Security.

MAINTENANCE OF ROADS

At all times maintain approved access for trucks to loading areas of the plant and
parking facilities for plant personnel. All parking of construction vehicles shall be
in approved lots.

Have all paved roads impacted by the Work swept by mechanical sweeper, a
minimum once per week or as directed by the OWNER. Keep roads serviceable at
all times. Specific roads include:

1. All roads within the limits of this Contract.

2. Plant roads from entrance to work parking and work sites.

Dust resulting from construction shall be controlled by CONTRACTOR to prevent
anuisance on the site or in adjacent areas. Apply water or use other methods subject
to the ENGINEER’S approval, which will keep dust in the air to a minimum. Use
of water will not be permitted when it results in hazardous or objectionable
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conditions such as ice, mud, ponds and pollution, refer to Section 01414,
Earthmoving and Dust Control.

D. Provide temporary heavy duty steel roadway plates to protect existing manholes,
handholes, valve boxes and vaults.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION + +
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SECTION 01551

MAINTENANCE AND PROTECTION OF TRAFFIC

PART 1 - GENERAL

1.1

DESCRIPTION

A

1.2

All streets and trafficways shall be kept open for the passage of traffic and
pedestrians during the construction period, unless otherwise approved by the
ENGINEER, in writing, or authority having jurisdiction over same. Construction
traffic at the site shall only use the entrances stated in Section 01561- Security.

When required to cross, obstruct or temporarily close a street or trafficway, provide
and maintain suitable bridges, detours or other approved temporary expedient for
the accommodation of traffic. Closings shall be for the shortest time practical, and
passage shall be restored immediately after completion of backfill and temporary
paving or bridging.

Give the required advance notice to the fire and police departments of proposed
operations.

Give reasonable notice to owners or tenants of private property who may be
affected by CONTRACTOR’S operations. A minimum 14 calendar days notice
shall be given.

Provide signs, signals, barricades, flares, lights and all other equipment, service and
personnel required to regulate and protect all traffic and warn of hazards. All such
work shall conform to requirements of the OWNER or authority having jurisdic-
tion. Remove temporary equipment and facilities when no longer required, and
restore grounds to original or to specified conditions.

TRAFFIC SIGNALS AND SIGNS

Provide and operate traffic control and directional signals required to direct and maintain

B.

an orderly flow of traffic in all areas under CONTRACTOR'’S control, or affected
by CONTRACTOR’S operations.

Provide traffic control and directional signs, mounted on barricades or standard
posts at the following locations:

1. Each change of direction of a roadway and at each crossroad.

2. Detours and hazardous areas.

3. Parking areas.

MAINTENANCE AND 01551-1 May 2023
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13 FLAGMEN
A. Provide qualified and suitably equipped flagmen when construction operations
encroach on traffic lanes, as required for regulation of traffic and in accordance
with the requirements of the authority having jurisdiction.
14 FLARES AND LIGHTS
A. Provide flares and lights during periods of low visibility:
1. To clearly delineate traffic lanes, to guide traffic and to warn of hazardous
areas.
2. For use by flagmen in directing traffic.
B. Provide illumination of critical traffic and parking areas.
1.5 PARKING CONTROL
A. Control all CONTRACTOR related vehicular parking within the limits of the Work
to preclude interference with public traffic or parking, access by emergency
vehicles, OWNER'S operations, or construction operations. Provide temporary
parking facilities for the public, as may be required because of construction or
operations.
B. Monitor parking of all construction and private vehicles:
1. Maintain free vehicular access to and through parking areas.
2. Prohibit parking on or adjacent to access roads or in non-designated areas.
3. All construction vehicles must possess current registration.
4. Private vehicles shall park only in the designated areas.
1.6 HAUL ROUTES
A. Consult with governing authorities and establish thoroughfares which will be used
as haul routes and site access.
B. Drawings indicate haul routes which have been designated by authorities to be used
for construction traffic.
C. Submit requested routes to ENGINEER and OWNER for designation as haul route
and secure approval of authorities.
D. Confine construction traffic to designated haul routes.
E. Provide traffic control at critical areas of haul routes to expedite traffic flow, and to
minimize interference with normal public traffic.
MAINTENANCE AND 01551-2 May 2023
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PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION +
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SECTION 01561

SECURITY

PART 1 - GENERAL

1.1

DESCRIPTION

A

1.2

Safely guard all Work, materials, equipment and property from loss, theft, damage
and vandalism. CONTRACTOR'’S duty to safely guard property shall include the
OWNER'’S property and other private property from injury or loss in connection
with the performance of the Work.

Employ watchmen as required to provide the required security and prevent
unauthorized entry.

Make no claim against the OWNER for damage or injury resulting from trespass.
Responsible for security and shall make good all damage to property of OWNER
and others arising from failure to provide adequate security. The standard for
security shall be, at a minimum, equivalent to the owner’s standards.

If the existing fencing or barriers are breached or removed for purposes of
construction, provide and maintain temporary security fencing equal to the existing
in a manner satisfactory to the ENGINEER and OWNER. Provide additional
security staff, if required, to maintain the security of the facility.

Security measures taken shall be at least equal to those usually provided by
OWNER to protect his existing facilities during normal operation.

Maintain security program throughout the Work until OWNER’S acceptance and
occupancy precludes need for CONTRACTOR’S security program.

Comply with all aspects of OWNER'’S site specific Security Guard Protocol. This
shall include background checks equivalent to those conducted by the owner.

All costs for security as specified in this Section shall be borne by CONTRACTOR.

CONTRACTOR’S ACCESS TO THE WORK SITE (SITE)

Access to the site for CONTRACTOR’S employees, material, tools and equipment
shall be from the designated construction entrance indicated on the Drawings.
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B. Ensure that each of his employees, representatives, delivery persons, suppliers and

othe
1.

8.

9.

rs acting for CONTRACTOR, shall be subject to the following regulations:
CONTRACTOR’S subcontractor’s, suppliers and manufacturer’s employee’s
shall not park anywhere other than CONTRACTOR Employee’s Parking
Area. The Area shall be designated by the ENGINEER. Prepare and maintain
this area, as required.

All CONTRACTOR employees shall wear a laminated photograph
identification and badge bearing CONTRACTOR’S name, employee’s name,
and employee number at all times when the employee is on the site. Badge
and Background Check Data form shall be completed by CONTRACTOR and
approved by OWNER prior to CONTRACTOR personnel entering the site.
Turn over the identification badge to the OWNER upon the individual’s
completion of the participation on the project or project completion.

OWNER reserves all rights to the approval of all CONTRACTOR,
subcontractor, suppliers and manufacturers employees receiving an
identification badge.

All vehicles, including those belonging to CONTRACTOR, his employees and
subcontractors, delivery persons and suppliers entering the plant site shall
conform to all security and safety regulations in force at the site. All vehicles
entering and leaving the facility are subject to search.

Personal vehicles shall not be allowed outside CONTRACTOR’S Employee
Parking Area.

Delivery vehicles shall access the site from the designated construction
entrance road stated in Paragraph 1.2 A. above.

Access to the site from any other entrance is strictly prohibited, unless prior
approval is obtained from the owner. Violators shall be banned from the site.
Firearms are not allowed on City property.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

SECURITY

++ END OF SECTION + +
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SECTION 01570

TEMPORARY CONTROLS

PART 1 - GENERAL

The CONTRACTOR shall provide and maintain methods, equipment, and
temporary construction, as necessary to provide controls over environmental
conditions at the construction site and adjacent areas. Remove physical evidence

The CONTRACTOR shall obtain all City, County and State permits required for
the construction of all Work, including Hazardous Material Management, Earth
Moving/ Dust Control and Stormwater/Stormwater Pollution Prevention Permits.

CONTRACTOR'’S vehicles and equipment shall be such as to minimize noise to
the greatest degree practicable. Noise levels shall conform to the latest OSHA
standards and in no case will noise levels be permitted which interfere with the

Provide rodent and pest control as necessary to prevent infestation of construction

1. Employ methods and use materials that will not adversely affect conditions at

Provide methods to control surface water and water from excavations and structures

to prevent damage to the Work, the site, or adjoining properties.

1. Control fill, grading and ditching to direct water away from excavations, pits,
tunnels and other construction areas and to direct drainage to proper runoff
courses so as to prevent any erosion, damage or nuisance.

11 DESCRIPTION
A.
of temporary facilities at completion of Work.
B.
1.2  NOISE CONTROL
A.
Work of the OWNER or others.
1.3 PEST AND RODENT CONTROL
A.
or storage areas.
the site or on adjoining properties.
14  WATER CONTROL
A.
15 EROSION CONTROL
A.

Plan and execute construction and earth work by methods to control surface
drainage from cuts and fills, and from borrow and waste disposal areas, to prevent
erosion and sedimentation.

1. Hold the areas of bare soil exposed at one time to a minimum.

2. Provide temporary control measures such as berms, dikes and drains.
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B. Construct fills and waste areas by selective placement to eliminate surface silts or
clays which will erode.

C. Periodically inspect earthwork to detect any evidence of the start of erosion; apply
corrective measures as required to control erosion.

D. Coordinate erosion control requirements with the requirements of Article 1.4,
above.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION + +
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SECTION 01580

PROJECT IDENTIFICATION AND SIGNS

PART 1 GENERAL

1.1 DESCRIPTION

A. Furnish, install and maintain temporary project identification and informational
signs.

B. The following signs shall be provided:

1. NON-POTABLE WATER: at all non-potable water hose valves.

2. REMOTELY CONTROLLED AUTOMATIC EQUIPMETN: on front and
back of equipment and control panels that starts automatically by remote
control.

3. HIGH VOLTAGE WARNING: On front and back of all electrical panels and
adjacent to doors to rooms containing devices that operate at 480V or greater.

4. Metal traffic signs: Type and lettering as indicated on the Drawings.

C. No signs, except those specified, shall be displayed, unless approved by OWNER.

1.2 SUBMITTALS

A. Submit for approval the following:
1. Type of grade of materials.
2. Layout, size, trim, framing, supports and coatings.
3. Size and style of lettering.
4. Samples of colors.

1.3 CONSTRUCTION

A. Use 3/4-inch exterior grade plywood, unless shown otherwise.
B. Use, trim, mitered on all edges.
C. Design signs and supports to withstand 75 mile per hour wind.

D. Paint with exterior gloss-finish enamel. Sign painter shall be a professional in the
type work required.

14 INSTALLATION AND MAINTENANCE

A. Location of signs shall be as shown or directed by ENGINEER.
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B. Maintain signs so they are clean, legible and upright. Keep grass and weeds cut
away from signs.

C. Repair and repaint damaged signs. Relocate signs as required by progress of the
Work.
D. Remove signs when project is completed or when directed by ENGINEER.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION + +
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SECTION 01600

GENERAL EQUIPMENT PROVISIONS

PART 1 - GENERAL

1.1 DESCRIPTION

A. Scope:

1.

These General Equipment Provisions apply, to all equipment furnished under
this Contract including equipment specified in Division 11, Equipment,
Division 13, Special Construction, Division 14, Conveying Systems, Division
15, Mechanical, Division 16, Electrical, and Division 17, Instrumentation.
These General Provisions shall supplement the Detailed Equipment
Specifications, but in case of conflict the Detailed Equipment Specifications
shall govern.

B. Environmental Conditions:

1.

All equipment and appurtenances specified in the scope of this Section shall
be designed and configured for installation and operation in a corrosive
environment.

Equipment shown or specified for exterior locations shall be designed for
continuous operation in a dusty environment, with normal ambient air
temperatures of 120°F, and exposed to air that contains corrosive compounds.

1.2  QUALITY ASSURANCE

A. Arrangement:

1.

The arrangement of equipment shown on the Drawings is based upon
information available to the ENGINEER at the time of design and is not
intended to show exact dimensions peculiar to a specific manufacturer. The
Drawings are, in part, diagrammatic, and some features of the illustrated
equipment installation may require coordination to meet actual equipment
installation requirements. Structural supports, foundations, connected piping,
valves, and electrical conduit specified may have to be coordinated to
accommodate the equipment provided. No additional payment will be made
for the coordination.

B. Unit Responsibility:

1.

Equipment systems made up of two or more components shall be
manufactured and assembled as a unit by the responsible manufacturer. The
responsible manufacturer shall select all components of the system to assure
compatibility, ease of construction and efficient maintenance. The responsible
manufacturer shall coordinate selection and design of all system components,
such that all equipment furnished under the specification for the equipment

GENERAL EQUIPMENT 01600-1 May 2023
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system, including equipment specified elsewhere, but referenced in the
specification, is compatible and operates properly to achieve the performance
requirements specified. Unless otherwise specified, the responsible
manufacturer shall be the manufacturer of the driven equipment. Agents,
representatives or other entities that are not a direct component of the
manufacturing corporation will not be acceptable as a substitute for the
manufacturer’s corporation in conforming to this requirement. This
requirement for unit responsibility shall in no way relive CONTRACTOR of
his responsibility to the OWNER for performance of all systems.

2. Assure that all equipment systems provided for the Project are products for
which unit responsibility has been accepted by the responsible manufacturer.
Where the detailed specification requires a certificate from the Unit
Responsibility Manufacturer, coordinate delivery of such certificates.
Certificates shall conform to the content, form and style of Form 01600-B
specified in Section 01331, Reference Forms, shall be signed by an officer of
the manufacturer’s corporation and shall be notarized. No other submittal
material will be processed until a Certificate of Unit Responsibility has been
received and has been found to be satisfactory. Failure to provide acceptable
proof that the unit responsibility requirement has been satisfied will result in
withholding approval of progress payments for the subject equipment even
though the equipment may have been installed in the Work.

1.3  WORKMANSHIP AND MATERIALS

A. All equipment shall be designed, fabricated and assembled in accordance with the
best modern engineering and shop practice and in accordance with applicable
standards. Individual parts shall be manufactured to standard sizes and gauges so
that repair parts, furnished at any time, can be installed in the field. Like parts of
duplicate units shall be interchangeable. Equipment shall not have been in service
at any time prior to delivery, except as required for tests.

B. In various Sections of the Specification, manufacturer’s names have been used for
clarity and to establish minimum product standards only. Responsibility for
selection and coordination of all materials required for construction belongs to
CONTRACTOR.

C. All parts and components of mechanical equipment shall be designed for
satisfactory service under continuous duty and under the specified and indicated
operating conditions. Any part of mechanical equipment that shows excessive wear
or fails due to wear, under normal operating conditions, within the warranty period
shall be considered as evidence of defective material or defective workmanship,
and it shall be replaced by CONTRACTOR with equipment or parts to meet the
specified requirements, at no additional cost to the OWNER.

GENERAL EQUIPMENT 01600-2 May 2023
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D.

14

Bronze which shall be in contact with water or any liquid, used in the manufacture
of any equipment shall not contain aluminum or more than six percent zinc, and
shall conform to ASTM B62, or equivalent.

Tolerances and clearances, shall be as indicated on the Shop Drawings, and these
tolerances and clearances shall be closely followed to secure proper operation of
the equipment.

All flanges on equipment and equipment appurtenances furnished shall conform in
dimensions and drilling to ANSI B16.1, Class 150, unless otherwise noted.

Responsibility to coordinate compatible materials of construction for all elastomer
components for all seats, seals, gaskets, etc., for each process application belongs
to CONTRACTOR. Acceptable compatible materials of construction for all
elastomer materials are as follows:

Process Fluid Compatible Materials of Construction

Ferric Chloride Buna, EPDM, Teflon, Viton
Hydrochloric Acid Teflon, Viton

Sodium Hydroxide Teflon, Hypalon, Polypropylene, EPDM
Sodium Hypochlorite | Teflon, PVDF, Hypalon, Polypropylene
Polymer Viton, Teflon

Methanol Buna-N, Teflon

MANUFACTURER’S NAMES

1.5

Manufacturer’s name and catalog numbers are for the convenience of
CONTRACTOR. The detailed Contract Documents shall apply in the event of a
conflict. If detailed Contract Documents have not been given, the manufacturer’s
name and catalog number shall determine the design criteria for comparison should
an equal be submitted.

REGULATIONS AND CODES

Electrical and Instrumentation Work, furnished with equipment supplied under
Division 11, Equipment, Division 13, Special Construction, Division 14,
Conveying Systems, and Division 15, Mechanical, including connection to
electrical equipment integral with mechanical equipment, shall be performed in
accordance with the requirements of Division 16, Electrical, and Division 17,
Instrumentation. When applicable, the material used in the performance of the
electrical Work shall be approved by the Underwriter’s Laboratories, Inc. (UL) for
the class of service for which they are intended.
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1.6

BEARINGS

A

1.7

Unless otherwise specified, all equipment bearings shall be oil or grease lubricated
and ball or roller antifriction type of standard manufacture. Bearings shall be
conservatively designed to withstand all stresses of the service specified. Each
bearing, except as otherwise noted, shall be rated in accordance with the latest
revisions of Anti-Friction Bearing Manufacturer’s Association’s (AFBMA)
Methods of Evaluating Load Ratings of Ball and Roller Bearings for B-10 rating
life of 100,000 hours.

All grease lubricated bearings, except those specified to be factory sealed
lubricated, shall be fitted with easily accessible grease supply, flush, drain, and
relief fittings of the standard hydraulic type. Extension tubes shall be provided for
easy access.

Oil-lubricated bearings shall be equipped with either a pressure lubricating system
or a separate oil reservoir type system. Each oil lubrication system shall be of
sufficient size to safely absorb the heat energy normally generated in the bearing
under a maximum ambient temperature of 55°C and shall be equipped with a filler
pipe and an external level gauge. Fittings for pressure lubrication shall be 1/4-inch
straight type.

To avoid work hardening or “Brinelling” damage from vibration, bearings shall be
separately packed or otherwise suitably protected during transport.

LUBRICATION AND LUBRICATION FITTINGS

Equipment shall be adequately lubricated by systems that require attention no more
often than weekly during continuous operation. Lubrication systems shall not
require attention during startup or shutdown and shall not waste lubricants.
Lubricants of the type recommended by the equipment manufacturer shall be
provided in sufficient quantity for consumption prior to completion of required
testing and commissioning of equipment. Provide the ENGINEER at Substantial
Completion of the Project or portion of the Project, 4 hard copies and one digital
PDF copy of a list showing the proper lubricants for each item of mechanical
equipment, approximate quantities needed per year of continuous operation, and
recommended lubrication intervals. Wherever possible, the types of lubricants
shall be consolidated with the manufacturer’s approval to minimize the number of
different lubricants required for plant maintenance.

Equipment and bearing lubrication fittings shall be extended with piping beyond
obstructions, such as guards or covers, to provide ease of lubrication without
disassembly of the unit.
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C.

1.8

All lubrication fittings shall be constructed of Type 304L stainless steel and shall
be brought to the outside of all equipment so they are readily accessible from the
outside without the necessity of removing covers, plates, housing, or guards.
Fittings shall be of button head type. Lubrication fittings shall be mounted together
wherever possible and shall be made of factory-mounted multiple fitting
assemblies. Fittings shall not be individual fittings field-mounted together.

Lubrication: Food grade oil meeting NSF 61 for water applications or oil bath for
wastewater applications.

EQUIPMENT BASES AND BEDPLATES

1.9

A heavy cast iron, FRP, or stainless steel base shall be provided for each item of
equipment that is to be installed on a concrete base, in accordance with the
equipment manufacturer’s requirements. Equipment assemblies, unless otherwise
specified or shown on the Drawings, shall be mounted on a single, heavy, cast iron,
FRP, or stainless steel bedplate, in accordance with the equipment manufacturer’s
requirements. Bases and bedplates shall be provided with machined support pads,
tapered dowels for alignment of mating or adjacent items, adequate openings to
facilitate grouting, and openings for electrical conduits. Seams and contact edges
between stainless steel plates and shapes shall be continuously welded and ground
smooth. Bedplate drain fittings shall be piped to the nearest sump or designated
drainage area.

After assembly and installation on the concrete base, each unit shall be leveled,
using a precision level, and aligned in place but not grouted until after the initial
fitting and alignment of connecting piping. Each unit shall then be grouted to the
concrete base. Each base and bedplate shall be completely filled with grout, where
applicable. The grout shall extend to the edge of each base or bedplate and shall
be beveled at 45 degrees all around the unit. Grout exposed at horizontal surfaces
shall be rounded to provide drainage to appropriate points. After grout has set,
jacking screws shall be removed, and nuts on anchor bolts shall be tightened
followed by an overall check on leveling and alignment. Should equipment not
meet tolerances of leveling and alignment, as recommended by the manufacturer,
corrective measures shall be taken to obtain the tolerances required. Reciprocating
equipment shall be grouted with non-shrinking epoxy grout, as specified under
Section 03600, Grout.

EQUIPMENT GUARDS

Belt or chain drives, fan blades, couplings, exposed shafts, and other moving or
rotating parts shall be covered on all sides by guards conforming with the General
Industry Safety Orders of the Arizona Division of Industrial Safety. The guards
shall be fabricated from 15 USS gauge or heavier aluminum or Type 316 stainless
steel. Each guard shall be designed for easy installation and removal. Necessary
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supports and accessories shall be provided for each guard. Guards in outdoor
locations shall be designed to prevent the entrance of rain and dripping water.
Drawings of the guards shall be submitted to the ENGINEER for approval prior to
fabrication or delivery.

B. Secure guards in position by aluminum or Type 316 stainless steel braces or straps,
securely fastened to floor, wall, or frame of the equipment. Fastenings shall permit
easy removal for servicing the equipment.

1.10 EQUIPMENT DATA NAMEPLATES

A. Manufacturers nameplates shall meet requirements as stated in individual
equipment specifications. Manufacturers equipment data nameplates shall be
stamped on Type 316 stainless steel and fastened to the equipment in an accessible
location with No. 4 or larger oval head Type 316 stainless steel screws or drive
pins. The nameplate shall include manufacturer’s name, equipment model number,
serial number, drive speed, motor horsepower, and rated capacity etc.
Manufacturers nameplates for pumps shall also include, at a minimum, rated total
dynamic head, impeller size and capacity, where applicable.

B. All storage tanks (steel, fiberglass and polyethylene), shall include a second sign
with the description of the contents. The lettering on the sign shall be visible from
at least ten feet.

C. Referto Section 01630 for CMMS Tag requirements.

1.11  WARNING SIGNS

A. Furnish and install permanent warning signs at all mechanical equipment, prior to
startup, that may be started automatically or from remote locations. Signs shall be
located near the equipment, in accordance with safety regulations, and shall be
suitable for exterior use.

B. Warning signs shall be colored yellow with black letters, on not less than 18 gauge
vitreous enameling stock. Copy shall read:

CAUTION:
THIS EQUIPMENT STARTS
AUTOMATICALLY

C. Each sign shall be clearly readable from a distance of 20 feet.

D. Additional warning sign requirements are specified in Section 10400, Identification
Devices.
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1.12

EQUIPMENT PAINTING/COATINGS

A

Surfaces requiring painting or coating for corrosion protection shall be smooth, free
from sharp edges, burrs, and projections and shall have all welds ground smooth
and all edges and corners of structural members rounded. Non-conformance shall
be grounds for rejection of equipment, as determined by the ENGINEER.

Equipment shall be shop-primed prior to delivery to the Work site, unless otherwise
specified, in accordance with Section 09900, Painting.

Surfaces of equipment, which will be inaccessible after assembly, shall be painted
or otherwise protected before assembly by a method that provides protection for
the life of the equipment. Furnish equipment to replace any equipment that the
ENGINEER determines to be damaged beyond repair by rust or mishandling, etc.,
while in storage or during installation by CONTRACTOR.

Manufacturers equipment or motor data nameplates shall not be painted.

The equipment supplier shall certify, by a letter included with the equipment
submittal, confirming that the proposed primer and finish coating used is
compatible with the approved Division 9, Finishes, painting scheme. After
delivery to the Work site, the equipment finished surfaces shall be inspected and
evaluated. A final coat of paint shall be applied to all equipment in the field .

Machined, polished, and other ferrous and non-ferrous surfaces that are not to be
painted shall be coated with rust preventative compound, Dearborn Chemical “NO-
Ox-1d”, Houghton “Rust Veto 344,” Rust-oleum “R9,” or approved equal. Should
rust occur during shipment or storage, responsibility for correction, as determined
by the ENGINEER, belongs to CONTRACTOR.

Copper, bronze, chromium plate, nickel, stainless steel, aluminum, monel metal,
lead, lead coated copper, brass, and plastic are not to be painted or finished, unless
otherwise specified or recommended by the manufacturer.

All metallic surfaces requiring a shop applied primer shall be primed with an
approved priming system that has been certified, by letter, as being compatible with
the Division 9, Finishes, coating systems proposed and shall be applied in
accordance with the recommendations of the paint manufacturer. Submittal for
equipment shall include:

1. Coating manufacturer’s “Cut-sheet” describing components, surface
preparation requirements, recommended mil thicknesses, and application
procedures for the proposed primer.

2. A letter from the equipment supplier stating that he has confirmed that the
proposed primers are compatible and that the primer will be applied in
accordance with the coating manufacturer’s requirements. In addition, the
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1.13

letter shall certify that the appropriate surface preparations will be made prior
to primer application.

After delivery to the Work site, equipment surfaces shall be inspected and evaluated
by the ENGINEER. Touch-up or complete removal of shop priming, by
sandblasting or other approved method, may be required as determined by the
ENGINEER based on the condition of the equipment primer prior to final, in place,
finish coat application.

Field touch-up, final surface preparation, and final finish coatings shall be applied
by CONTRACTOR.

FACTORY TEST AND CERTIFICATION

1.14

All equipment, devices, and systems requiring factory test and certification, as
specified in these Specifications, may be witnessed by the OWNER. Notify the
ENGINEER, in writing, at least 30 calendar days in advance of all equipment,
devices and system testing. The written notifications shall specify the exact date
and location of the tests that will be conducted and shall define the test procedures
to be utilized. Testing procedure shall be scheduled and performed during normal
working hours and shall be subject to review by the ENGINEER.

VARIABLE FREQUENCY DRIVES

Variable frequency drives, motors, and pumps furnished by OWNER shall be
installed by CONTRACTOR and tested in accordance with Paragraph 1.14.C.,
below.

Unit Responsibility:

1. Have unit responsibility for proper coordination and compatibility of all
Variable Frequency Drives (VFDs) and controls furnished under Division 16,
Electrical, with the Division 11, Equipment, equipment and motors specified
in the Contract Documents, and shall have total responsibility for the
satisfactory installation and operation of the entire driven system, including
driven equipment, motors, drives, and controls as specified in the Contract
Documents.

2. The Division 11, Equipment, manufacturer shall assume sole unit
responsibility for the equipment and motors, and shall assume responsibility
that the motors supplied with the equipment will successfully operate the
equipment over the specified operating speed range. The equipment package,
including motors, shall operate successfully over the speed range and all other
operating characteristics provided by VFDs.

3. The motor manufacturer shall submit written approval, in letter form, of the
VFD to be furnished as part of the submittal package. The equipment
manufacturer shall perform field testing necessary to confirm compatibility of
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the drives with successful operation of the equipment throughout the complete
operating range specified.

4. The Division 11, Equipment, manufacturer shall review the location of and
relationship of the VFD with respect to the driven equipment and motor, and
certify, in writing, the relationship will satisfactorily operate the unit(s) for its
intended normal operating lifetime.

C. Testing:

1. Field Acceptance Testing: After installation of the system at the Work site and
checkout by the drive manufacturer, a field acceptance test shall be conducted
jointly by the drive manufacturer and the manufacturer of the driven
equipment.

a.

The field acceptance test shall consist of repeating the factory acceptance
testing procedure and an additional 24 hours of similar testing, during
which the system shall run continuously without loss of basic functions.
Functional tests shall demonstrate satisfactory operation of all interlocks,
alarms, and normal operating sequences. The drive manufacturer shall
use suitable test equipment to identify and correct malfunctions. Failure
of redundant equipment will not be considered as downtime, provided that
automatic failover occurs as specified herein and, that in the opinion of
the ENGINEER, the failure was not caused by deficiency in design or
installation. Repeated failure of any component shall be cause for the
acceptance test to be terminated and restarted.

Verify that harmonics comply with the requirements of IEEE-519 at the
motor control center.

1.15 EQUIPMENT INFORMATION FORMS

A. Complete Form 01600-A found in Section 01331, Reference Forms, for all
equipment and devices that are specified in the Contract Documents. This includes
each component mounted as a package, or “skid” mounted equipment and control

panels.

The completed Equipment Information Forms shall be included in the

individual Operation and Maintenance Manuals.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION + +
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SECTION 01610

PRE-PURCHASED EQUIPMENT COORDINATION

PART 1 - GENERAL

1.1

DESCRIPTION

A

1.2

This Section describes Work necessary to coordinate shipment, delivery, storage,
installation, and commissioning of all pre-purchased equipment.

A portion of the major equipment has been pre-purchased by the OWNER. The
approved submittals for all pre-purchased equipment are included for reference
under a separate cover with the contract as follows:

1. Attachment A — Pre-purchased submersible pump submittals

2. Attachment B — Pre-purchased valve submittals

3. Attachment C — Pre-purchased variable frequency drive submittals

Information provided in submittals, Shop Drawings, installation drawings and
instructions furnished by the manufacturers shall be used by CONTRACTOR for
shipment, delivery, storage, installation and commissioning in the installation of
the equipment and materials.

SHIPMENT, DELIVERY, STORAGE, INSTALLATION, AND COMMISSION

Conform to all requirements indicated in of Section 01600, General Equipment
Provisions, 01620, Installation of Equipment, and Section 01651, Transportation
and Handling of Equipment and Materials.

All pre-purchased equipment shall be delivered freight-on-board to the Project
location unless specifically coordinated and approved by the OWNER and
ENGINEER.

The CONTRACTOR shall be responsible to coordinate the means and methods of
shipment, delivery, offloading, storage, installation, and commissioning with the
manufacturer for all pre-purchased equipment and in accordance with the Project
schedule. All shipment, delivery and offloading and storage shall be in accordance
with the manufacturer’s written instructions.

The CONTRACTOR shall provide the OWNER and ENGINEER written
notification not less than 30 days prior to delivery date. Written notification to the
OWNER and ENGINEER shall also be provided not less than 48 hours from
anticipated hour of delivery.

INSTALLATION OF 01610-1 May 2023
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The CONTRACTOR shall inspect all of the pre-purchased equipment upon delivery to

verify the condition and general quantities for basis of payment.

The OWNER reserves the right to inspect any or all of the pre-purchased equipment

1.3

upon delivery. The OWNER also reserves the right to refuse delivery of any pre-
purchased equipment that is deemed damaged or defective.

SERVICES OF MANUFACTURERS’ REPRESENTATIVE

All pre-purchased equipment shall include the cost of competent, qualified
representatives of manufacturers of all equipment to supervise the installation,
adjustment and testing of the equipment and to instruct the OWNER’S operating
personnel on operation and maintenance. The training time and additional
requirements for furnishing services of manufacturers’ representatives are
specified in the appropriate Sections. If no time is specified, the training time shall
be at least one day. Supervision may be divided into two or more time periods as
required by CONTRACTOR’S schedule or as directed by ENGINEER.

Upon completion of the equipment installation, submit “Equipment Information
Form”, Form 01600-A located in Section 01331, Reference Forms. The completed
form shall also be included in the individual Operation and Maintenance Manuals.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION + +
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SECTION 01620

INSTALLATION OF EQUIPMENT

PART 1 - GENERAL

11 DESCRIPTION

A. This Section describes Work necessary to install equipment and materials to be
incorporated into this Project. It supplements the Specification requirements in
Division 2, Sitework, through Division 17, Instrumentation.

B. Shop Drawings, installation drawings and instructions furnished by the
manufacturers shall be used by CONTRACTOR in the installation of the equipment
and materials.

1.2 ANCHOR BOLTS AND GROUT

A. Anchors and adhesive anchors shall be furnished by CONTRACTOR, as specified
and required. Use adhesive anchors only where shown or approved by ENGINEER
or required by the manufacturer. Anchors and adhesive anchors shall be of specified
materials with heavy hexhead nuts. Anchorage items shall conform to the applicable
requirements of Section 05051, Anchor Bolts, Expansion Anchors, Toggle Bolts and
Concrete Inserts.

B. Grouting shall be in accordance with Section 03600, Grout, and Section 01600,
General Equipment Provisions.

1.3 TRANSPORTING, HANDLING, AND INSTALLING OF EQUIPMENT AND
MATERIALS

A. Conform to requirements of Section 01600, General Equipment Provisions, and
Section 01651, Transportation and Handling of Equipment and Materials.

B. Employ competent mechanics experienced in the installation of the types of
equipment and materials to be furnished, and shall ensure that all equipment and
materials are installed in accordance with the recommendations of the
manufacturers.

14 EQUIPMENT ERECTION

A. General: Conform to the following as a minimum:

1. Use only mechanics, machinists or mill wrights skilled in the handling, setting,
aligning, leveling and adjusting of the type of equipment and materials
furnished.

INSTALLATION OF 01620-1 May 2023
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10.

Use only an oil bath heater to expand couplings, gears, etc. Do not force or
drive them on equipment shafts, nor subject them to an open flame or torch.
Wedging shall not be permitted. Use the least number of flat shims possible in
leveling equipment. Shims shall be clean and free of slags. Provide all shims,
filling pieces, keys, packing, red or white lead grout, or other materials
necessary to properly align, level and secure apparatus in place. When
requested by ENGINEER, demonstrate that all elements so required are level
and plumb. Grind as necessary to bring parts to proper bearing after erection.
Use proper tools in the assembly of equipment and materials to prevent
deforming or marring the surface of shafts, nuts or other parts.

Tighten connections requiring gaskets evenly all around to ensure uniform stress
over the entire gasket area.

Equipment and materials shall not be altered or repaired, and no burning or
welding shall be permitted on any parts having machined surfaces, except by
written permission of ENGINEER.

No rigging shall be done from any structure without the permission of
ENGINEER. Responsibility for any damage to the structure resulting from this
operation, belongs to CONTRACTOR.

Use tools, equipment and materials that shall not damage the structure or
equipment.

Furnish and install plugs in lubrication holes to prevent entry of foreign
material.

Electrical work, testing, lubricating and painting shall all comply with
requirements of the applicable Section.

B. Setting and Erection:

1.

All units shall be carefully set and aligned on their foundations, by qualified
millwrights, after their sole plates have been shimmed to true alignment at the
anchor bolts. Anchor bolts shall be set in place and the nuts tightened against
the shims. Bedplates or wing feet of the equipment shall be further checked
after securing to the foundations and, after confirmation of all alignments, the
sole plates shall be finally grouted in place. Be responsible for the correct
alignment of equipment with its associated piping. “Pipe springing” shall not be
allowed.

Misaligned holes shall be reamed. “Driving” of bolts or keys shall not be
permitted.

C. Jacking Screws and Anchor Bolts:

1.

All equipment shall be anchored to supporting members by bolts or other
connections to accommodate all operating forces and satisfy the seismic
restraint requirements of the Phoenix Building Code for Zone 1 Seismic Area.
Anchors shall provide resistance to a lateral force of at least 0.30 times the
weight of the equipment, including its contents.

Jacking screws shall be provided in the heavy equipment bases and bedplates,
and where required elsewhere, to aid in leveling during installation.

INSTALLATION OF 01620-2 May 2023
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1.5

3. Anchor bolt setting drawings shall be delivered sufficiently early to permit
setting the anchor bolts when the structural steel support frame is fabricated by
others.

4.  All anchor bolts and anchoring hardware shall be of Type 316 stainless steel.
Adhesive anchors shall only be used where permitted by the ENGINEER and
shall be Type 316 stainless steel. Alternate methods of anchoring to those
shown on the Contract Documents shall meet the requirements of this Section
and shall be submitted to the ENGINEER for review.

Alignment and Leveling:

1. Field check all shafts, couplings and sheaves for alignment and adjust to
manufacturer’s specifications where necessary.

2. Couplings shall be aligned while the equipment is free from all external loads.

3. Angular and parallel alignment shall be checked, and the actual alignment shall
be recorded and submitted to ENGINEER. Alignment shall be within
manufacturer’s recommended tolerance.

4. Dial indicators shall be used for the checking of angular and parallel alignment.
During rotation of the half couplings in performance of this test, they shall be
maintained in the same relative position, and the dial indicator readings shall be
taken at the same place on the circumference of the coupling.

Threaded Connections:

1. Apply a molybdenum disulfide, anti-seize compound to all threads in
mechanical connections such as bolts, studs, cap screws, tubing, etc., unless
otherwise specified.

Equipment Drive Guards:

1. Unless shown or specified otherwise, provide all equipment driven by open
shafts, belts, chains, pulleys, sheaves, or gears with all-metal guards conforming
to the requirements of Section 01600, General Equipment Provisions.

EQUIPMENT INSTALLATION

Obtain installation instruction booklets or other recommendations from the
equipment manufacturers as to procedures for, sequence of, and tolerances allowed
in equipment installation. In particular, the manufacturer’s recommendations as to
grout spaces required, type of grout to be used, and tolerances for level and
alignment, both vertical and horizontal, shall be obtained and followed. One copy of
this material shall be given to the ENGINEER prior to the installation of the
equipment.

Whenever applicable, obtain the services of a manufacturer’s representative
specifically trained in erection of his equipment to supervise the installation. Be
responsible for the proper alignment of all installed driven equipment and drives in
accordance with the tolerance recommendation of the manufacturers for both

INSTALLATION OF 01620-3 May 2023
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OWNER furnished and CONTRACTOR furnished equipment. Within 14 calendar
days after installation, submit to the ENGINEER a letter from the manufacturer, on
the manufacturer’s letterhead, stating all equipment and components are installed in
accordance with the manufacturer’s requirements and installation instructions as
described in these Specifications.

Skilled craftsmen experienced in installation of the equipment or similar equipment
shall be used. Applicable specialized tools and equipment, such as precision
machinist levels, dial indicators, and gauges shall be utilized as required in the
installations. The Work shall be accomplished in a workmanlike manner to produce
satisfactory equipment installation free of vibration or other defects.

Install all OWNER furnished equipment in accordance with the installation
instructions, Shop Drawings and submittals provided by the equipment
manufacturers and available at the OWNER'’S offices for CONTRACTOR’S use.

Prior to installation of equipment, all sacking and concrete preparation shall be
completed and the Work area shall be maintained in a broom-clean condition during
the equipment installation.

No equipment and materials shall be altered or repaired, and no burning or welding
shall be permitted on any parts having machined surfaces, except by written
permission of the ENGINEER.

No rigging shall be done from any structure without the permission of the
ENGINEER. Responsibility for any damage to the structure resulting from this
operation, belongs to CONTRACTOR.

Only such equipment and materials as will not damage the structure or equipment
and materials shall be used on the Work.

SPECIAL TOOLS

1.7

All special tools that are required to assemble, disassemble, repair, and maintain any
item of equipment furnished under the terms of this Contract shall be furnished with
the equipment. When special tools are provided, they shall be marked or labeled and
a list of such tools shall be included with the maintenance and operation instructions
for the equipment.

COORDINATION

Take all measurements for Work at the installation sites, verify all subcontractor’s
and manufacturer’s drawings, shall be responsible for the proper installation within
the available space of the apparatus specified and shown on the Drawings and shall
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inform the ENGINEER of any variations and shall submit all proposed changes for
review before making any changes.

SERVICES OF MANUFACTURERS’ REPRESENTATIVE

Equipment furnished under Divisions 11, 13, 14, 15, 16 and 17 shall include the cost
of competent, qualified representatives of manufacturers of all equipment to
supervise the installation, adjustment and testing of the equipment and to instruct the
OWNER'’S operating personnel on operation and maintenance. The training time
and additional requirements for furnishing services of manufacturers’ representatives
are specified in the appropriate Sections. If no time is specified, the training time
shall be at least one day. Supervision may be divided into two or more time periods
as required by CONTRACTOR’S schedule or as directed by ENGINEER.

Upon completion of the equipment installation, submit “Equipment Information
Form”, Form 01600-A located in Section 01331, Reference Forms. The completed
form shall also be included in the individual Operation and Maintenance Manuals.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION + +
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SECTION 01630

COMPUTERIZED MAINTENANCE MANGEMENT SYSTEM TAGS

PART 1 - GENERAL

1.1 DESCRIPTION
A. Scope:

1. Provide all labor, materials, equipment and incidentals, as shown on the
Drawings, specified and required to furnish and install the Computerized
Maintenance Management System (CMMS) tag system.

2. The extent of the CMMS tag system is specified herein and shown on the
Drawings.

3. The CMMS tag system includes, but is not necessarily limited to, the
following:

a. CMMS tags.

b. Miscellaneous mechanical fasteners.

B. CMMS Tags:

1.

2.

Provide sufficient quantity of identification tags for each piece of equipment
listed in table 3.3.A. below.
Provide a quantity of blank tags equal to 10% of the number of tags required
above under article 1.1.B.1.

12 QUALITY ASSURANCE
A. Source Quality Control: All CMMS tags shall be the product of a single
manufacturer.
1.3 SUBMITTALS
A. Samples: Submit for approval samples for color, materials and accessories required
for the CMMS tag system. ENGINEER'S review of samples will be for color,
material and fastener only. Compliance with all other requirements is the exclusive
responsibility of CONTRACTOR.
B. Shop Drawings: Submit for approval the following:
1. Fasteners and accessory items.
2. Samples of actual equipment identification tags for five devices.
C. CMMS Tag List: Submit for approval the following:

1.

Submit the finalized list of all CMMS tags including any alterations to the list
that occur during construction. The list shall be provided on a compact disc in
Microsoft Excel format (latest version) and shall include columns as shown
under 3.3.A, CMMS Tag Information

COP GUIDE SPEC 01630-1 May 2023
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PART 2 - PRODUCTS

21 CMMSTAG

A. Material of Construction:

Material: Aluminum

Thickness: 0.020 inches

Coating: Black enamel

Size: 2-inches wide by 2-inches high

Shape: Square with rounded corners

Holes: One (1) 3/16-inch hole centered on one end of the tag

oakrwdE

B. Engraving:
1. Text location: CMMS tags shall be engraved with text centered on the tag.
2. Lettering: Engraved Arial font 1/8-inch high characters. Stamped CMMS tags
are not acceptable.
4. Text quantity: CMMS tags shall accommodate at minimum five (5) lines of
engraved text with a minimum of twenty (20) characters per line.
5. CMMS Tag information:
a. See Table 3.3.A., CMMS Tag Information
1) After CONTRACTOR receives approved submittals from the
ENGINEER or OWNER. ENGINEER or OWNER will provide the
Asset ID for the equipment requiring a tag.

C. Fastener:
1. Fasteners: 48-mil, stainless steel wire
2. Fastener Clamp: Zinc double ferrule wire clamp.
3. Alternate fasteners must be approved by ENGINEER.

D. Layout:
1. Refer to article 3.3.B, below for an example of the CMMS tag layout.

E. Manufacturer and Model:
1. Brady, Model 87637
2. Seton
3. Orequal

PART 3 - EXECUTION

3.1 INSPECTION

A. CONTRACTOR and his installer shall examine the substrates and conditions under
which the CMMS tags are to be installed and notify ENGINEER, in writing, of
conditions detrimental to the proper and timely completion of the Work. Do not
proceed with the Work until unsatisfactory conditions have been corrected in a
manner acceptable to ENGINEER.
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PROJECT NAME:

3.2 INSTALLATION

A. Install CMMS tags and components at the locations shown on the Drawings or, if
not shown, at the nearest control point of the corresponding equipment, i.e. the
local control panel, near a manual actuator, on the equipment itself, at the electrical
disconnect, etc. The CMMS tag shall not interfere with the normal operation of the
equipment. Where the location of the CMMS tag is such that it is not easily visible
or the association between the CMMS tag and the corresponding equipment is not
obvious install tags as directed by the ENGINEER.

B. For submersible or below ground equipment at a facility or plant, install the tag
above grade next to motor disconnect or attach to the underside of the valve box
cover with adhesive epoxy.

C. Repair or replace damaged units as directed by ENGINEER.

3.3 EQUIPMENT INFORMATION

A. Example CMMS Tag Information:

Service Equioment Initial Installed
- autp Serial Key Asset ID or Purchased
Description Name
Year
Filter-to- Valve | wox. 1234567 | “4-ID:9876543” “2015”
Waste Actuator

B. Example CMMS Tag Layout:

7o

COP GUIDE SPEC

Filter-to-Waste
Valve Actuator
SK:1234567
A-1D:9876543

2015

++ END OF SECTION + +
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SECTION 01651
TRANSPORTATION AND HANDLING OF MATERIALS AND EQUIPMENT

PART 1 - GENERAL

1.1 DESCRIPTION

A. Make all arrangements for transportation, delivery and handling of equipment and
materials required for prosecution and completion of the Work.

B. Shipments of materials to CONTRACTOR or subcontractors shall be delivered to
the site only during regular working hours and shall conform to the requirements
of Section 01413, CONTRACTOR’S Hazardous Materials Management Program.
Shipments shall be addressed and consigned to the proper party giving name of
Project, street number and city. Shipments shall not be delivered to OWNER,
except where otherwise directed.

C. If necessary to move stored materials and equipment during construction, move
materials and equipment without any additional compensation.

1.2 PREPARATION FOR SHIPMENT

A. When practical, factory assemble products. Matchmark or tag separate parts and
assemblies to facilitate field assembly. Cover machined and unpainted parts that
may be damaged by the elements with a strippable protective coating.

B. Package products to facilitate handling and protect from damage during shipping,
handling, and storage. Mark or label outside of each package or crate to indicate its
purchase order number, bill of lading number, contents by name, OWNER’S
contract name and number, CONTRACTOR, equipment number, and approximate
weight. Include complete packing lists and bills of materials with each shipment.

C. Protect products from exposure to the elements and keep thoroughly dry and dust
free at all times. Protect painted surfaces against impact, abrasion, discoloration, or
other damage. Grease or oil all bearings and similar items.

D. Advance Notice to ENGINEER of Shipments: Upon receipt of manufacturer’s
advance notice of shipment, provide ENGINEER seven-day advance notice of
anticipated date and place of arrival of the following:

1. Submersible Pumps per Section 11318 — End Suction Submersible Pumps
2. Biofilter Odor Control per Section 13126 — Packaged Biofilter Odor Control

TRANSPORTATION AND 01651-1 May 2023
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E. Do not have products shipped until:
1. Related Shop Drawings have been approved by ENGINEER.
2. Related factory test results, required in the individual Specification Sections,
have been reviewed and accepted by ENGINEER.
3. Required storage facilities have been provided.

F. Items shall be supported, packaged and stored in such a way so as not to impose
undue stress/forces to couplings, connections, supports, valves, equipment and
instruments.

1.3 DELIVERY

A. Arrange, with the United States Postal Service, a special address for the Project.
All deliveries shall be made to that address.

B. Arrange deliveries of products in accordance with construction schedules and in
ample time to facilitate inspection prior to installation.

C. Coordinate deliveries to avoid conflict with Work and conditions on site and to
accommodate the following:

1. Work of other contractors, or OWNER.

2. Limitations of storage space.

3. Auvailability of equipment and personnel for handling products.
4. OWNER'’S use of premises.

D. Do not have products delivered to Project site until related Shop Drawings have
been approved by the ENGINEER.

E. Do not have products delivered to Project site until required storage facilities have
been provided.

F. Have products delivered to site in manufacturer’s original, unopened, labeled
containers. Keep ENGINEER informed of delivery of all equipment to be
incorporated in the Work.

G. Partial deliveries of component parts of equipment shall be clearly marked to
identify the equipment, to permit easy accumulation of parts and to facilitate
assembly.

H. Immediately on delivery, inspect shipment to assure:

1. Product complies with requirements of Contract Documents and reviewed
submittal.
2. Quantities are correct.
3. Containers and packages are intact, and labels are legible.
TRANSPORTATION AND 01651-2 May 2023
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4. Products are properly protected and undamaged.
5. Verify that the accelerometer recordings were made during shipment.

I.  Promptly remove damaged products from the Project site and expedite delivery of
new undamaged products, and remedy incomplete or lost products to provide that
specified, so as not to delay progress of the Work.

1.4 PRODUCT HANDLING

A. Provide equipment and personnel necessary to handle products, including those
provided by OWNER, by methods to prevent soiling or damage to products or
packaging.

B. Provide additional protection during handling as necessary to prevent scraping,
marring or otherwise damaging products or surrounding surfaces.

C. Handle products by methods to prevent bending or overstressing.

D. Lift heavy components only at designated lifting points.

E. Materials and equipment shall at all times be handled in a safe manner and as
recommended by manufacturer or supplier so that no damage will occur to them.
Do not drop, roll or skid products off delivery vehicles. Hand carry or use suitable

materials handling equipment.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION + +
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SECTION 01661
STORAGE OF MATERIALS AND EQUIPMENT

PART 1 - GENERAL

1.1 DESCRIPTION

A. Store and protect materials in accordance with manufacturer’s recommendations
and requirements of Specifications.

B. Make all arrangements and provisions necessary for the storage of materials and
equipment. All excavated materials, construction equipment, and materials and
equipment to be incorporated into the Work shall be placed so as not to injure any
part of the Work or existing facilities and so that free access can be maintained at
all times to all parts of the Work and to all public utility installations in the vicinity
of the Work. Materials and equipment shall be kept neatly and compactly stored
in locations that will cause a minimum of inconvenience to other contractors,
public travel, adjoining owners, tenants and occupants. Arrange storage in a
manner to provide easy access for inspection.

C. Areasavailable on the site for storage of materials and equipment shall be as shown
or approved by the ENGINEER.

D. Materials and equipment, which are to become the property of the OWNER, shall
be stored to facilitate their inspection and ensure preservation of the quality and
fitness of the Work, including proper protection against damage by freezing,
moisture and summer temperatures with ambient temperatures as high as 120°F.
They shall be placed in inside climate storage areas, unless otherwise acceptable to
OWNER. When placing orders to suppliers for equipment and controls containing
computer chips, electronics and solid-state devices, request and coordinate specific
temperature limitations on equipment since cabinets and components stored in the
summer can approach temperatures of 200°F.

E. Be fully responsible for loss or damage, including theft, to stored materials and
equipment.

F. Do not open manufacturer’s containers until time of installation, unless
recommended by the manufacturer or otherwise specified.

G. Do not store products in the structures being constructed, unless approved in writing
by the ENGINEER.

STORAGE OF 01661-1 May 2023
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H.

1.2

Lawns, grass plots or other private property shall not be used for storage purposes
without written permission of the OWNER or other person in possession or control
of such premises.

PROTECTION

1.3

Equipment shall be boxed, crated or otherwise completely enclosed and protected
during shipment, handling and storage. Each container or piece of equipment shall
be clearly marked with CONTRACTOR’S name, project name and location.
Equipment shall be stored on raised supports protected from exposure to the
elements and shall be kept thoroughly dry at all times. Pumps, motors, drives,
electrical equipment, instrumentation equipment (controls, devices, panels, etc.)
and other equipment having anti-friction or sleeve bearings shall be stored in
weathertight storage facilities, such as warehouses. Covering with visquine or
similar material shall not be considered as a weathertight enclosure.

Painted surfaces shall be protected against impact, abrasion, discoloration and other
damage. Painted equipment surfaces, which are damaged prior to acceptance, shall
be repainted in entirety to the satisfaction of the ENGINEER.

Electrical equipment, controls, and instrumentation shall be protected against
moisture, water damage, heat or dust. Space heaters provided in the equipment
shall be connected and operating at all times until equipment is placed in operation.

Items shall be stored in such a way so as not to impose undue stress/forces to
couplings, connections, supports, valves, equipment and instruments.

UNCOVERED STORAGE

14

The following types of materials may be stored outdoors without cover:
Masonry units.

Reinforcing steel.

Structural steel.

Piping, except PVC.

Precast concrete items.

Castings.

ocoukrwnE

Store the above materials on wood blocking so there is no contact with the ground.

COVERED STORAGE

The following types of materials may be stored outdoors if covered with material
impervious to water:

1. Rough lumber.

2. Handrailing.

STORAGE OF 01661-2 May 2023
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3. PVC Piping.
4. Filter Media.

B. Tie down covers with rope and slope to prevent accumulation of water on covers.

C. Store materials on wood blocking or skids.

D. Store loose granular materials, covered with materials impervious to water, in a
well-drained area or solid surfaces to prevent mixing with foreign matter.

15 FULLY PROTECTED STORAGE

A. Store all products not named above in buildings or trailers which have a concrete
or wooden floor, a roof, and fully closed walls on all sides.

B. Provide heated storage space for materials which could be damaged by freezing.

C. Provide air-conditioned storage space for materials that could be damaged by
Arizona’s severe high temperatures.

D. Protect mechanical and electrical equipment from being contaminated by dust, dirt
and moisture.

E. Maintain humidity at levels recommended by manufacturers for electrical and
electronic equipment.

1.6 HAZARDOUS PRODUCTS

A. Prevent contamination of personnel, the storage area and the site. Comply with the
requirements of the Specification Section 01413, CONTRACTOR’S Hazardous
Materials Management Program, codes and manufacturer’s instructions.

1.7 MAINTENANCE OF STORAGE

A. Maintain periodic system of inspection of stored products on a scheduled basis to

assure that:

1. State of storage facilities is adequate to provide required conditions.

2. Required environmental conditions are maintained on a continuing basis.
3. Products exposed to elements are not adversely affected.

B. Mechanical and electrical equipment which require long term storage shall have
complete manufacturer’s instructions for servicing each item with notice of
enclosed instructions shown on exterior of package.

1. Comply with manufacturer’s instructions on a scheduled basis.
STORAGE OF 01661-3 May 2023
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2. Space heaters which are part of electrical equipment shall be connected and
operated continuously until equipment is placed in service.

1.8 PANEL AND INSTRUMENTATION STORAGE

A. All panels, microprocessor-based equipment and all other devices subject to
damage or useful life decrease, because of temperatures below 40°F or above
100°F, relative humidity above 90 percent, or exposure to rain or exposure to
blowing dust shall not be stored on site.

B. Storage shall be in an insured, climate-controlled warehouse within Maricopa
County. The OWNER shall have the right to inspect the equipment during normal
working hours. Placed inside each panel or device shall be a desiccant, volatile
corrosion inhibitor blocks (VCI), a moisture indicator and maximum-minimum
indicating thermometer. The panels and equipment shall be checked once per
month. The desiccant, VCI and moisture indicator shall be replaced as often as
required or every six months, whichever occurs first. A certified record of the daily
maximum and minimum temperature and humidity in the warehouse shall be
available for inspection by the OWNER. A certified record of the monthly
inspection, noting maximum and minimum temperature for the month, condition
of desiccant, VIC and moisture indicator, shall also be available for inspection by
the OWNER.

C. All costs for the storage shall be at no additional cost to the OWNER. Any panel
or device which has been damaged by any cause or for which the storage
temperatures or humidity range has been exceeded shall be replaced at no
additional cost to the OWNER and shall not be cause for a delay in Contract
completion.

D. The panels and equipment shall not be shipped to the site until field conditions are
ready for installation, including all slabs, walls, roofs, and environmental controls.
The failure to have the site ready for installation shall not relieve CONTRACTOR
from conforming to all of the Contract requirements.

1.9 RECORDS

A. Keep running account of products in storage to facilitate preparation of progress
payments, if Agreement provides for payment for products delivered, but not
installed in the Work.

B. A record shall be kept of the storage requirements and a continuous maintenance
log for all stored equipment. A tag shall be applied to each piece of equipment
showing all service dates and who did the service.

STORAGE OF 01661-4 May 2023
MATERIALS AND EQUIPMENT



CITY OF PHOENIX: Water Services Department
PROJECT NAME: Lift Station No. 66 Refurbishment
PROJECT NUMBER: WS90400084

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION + +
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SECTION 01721

PROTECTION OF THE WORK AND PROPERTY

PART 1 - GENERAL

1.1 DESCRIPTION

A. Be responsible for taking all precautions, providing all programs, and taking all
actions necessary to protect the Work and all public and private property and
facilities from damage as specified in the General Conditions and herein.

B. Inorder to prevent damage, injury or loss, CONTRACTOR’S actions shall include,
but not be limited to, the following:

1. Store apparatus, materials, supplies, and equipment in an orderly, safe manner
that will not unduly interfere with the progress of the Work or the work of any
other contractor or utility service company.

2. Provide suitable storage facilities for all materials which are subject to injury
by exposure to weather, theft, breakage, or otherwise.

3. Place upon the Work or any part thereof only such loads as are consistent with
the safety of that portion of the Work.

4. Clean up frequently all refuse, rubbish, scrap materials, and debris caused by
his operations, to the end that at all times the site of the Work shall present a
safe, orderly and workmanlike appearance.

5. Provide barricades and guard rails around openings, for scaffolding, for
temporary stairs and ramps, around excavations, elevated walkways and other
hazardous areas.

C. Shall not, except after written consent from proper parties, enter or occupy
privately-owned land with personnel, tools, materials or equipment, except on
easements provided herein.

D. Assume full responsibility for the preservation of all public and private property or
facility on or adjacent to the site. If any direct or indirect damage is done by or on
account of any act, omission, neglect or misconduct in the execution of the Work
by CONTRACTOR, it shall be restored by CONTRACTOR, at his expense, to a
condition equal to that existing before the damage was done.

E. CONTRACTOR shall be responsible for any staking/roping needed to identify the
contractual limits of construction activities.

1.2 BARRICADES AND WARNING SIGNALS

A. Where Work is performed on or adjacent to any roadway, right-of-way, or public
place, provide barricades, fences, lights, warning signs, danger signals, watchmen,

PROTECTION OF THE WORK 01721-1 May 2023
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and shall take other precautionary measures for the protection of persons or
property and of the Work. Barricades shall be painted to be visible at night. From
sunset to sunrise, furnish and maintain at least one light at each barricade.
Sufficient barricades shall be erected to keep vehicles from being driven on or into
Work under construction. Furnish watchmen in sufficient numbers to protect the
Work. CONTRACTOR'’S responsibility for the maintenance of barricades, signs,
lights, and for providing watchmen shall continue until the Project is accepted by
OWNER.

Protect existing trees, shrubs and plants on or adjacent to the site that are shown or
designated to remain in place against unnecessary cutting, breaking or skinning of

Materials or equipment shall not be stored or parked within the drip line.

Temporary fences or barricades shall be installed to protect trees and plants in areas

Within the limits of the Work, water trees and plants that are to remain, in order to

Cover all exposed roots with burlap which shall be kept continuously wet. Cover
all exposed roots with earth as soon as possible. Protect root systems from
mechanical damage and damage by erosion, flooding, run-off or noxious materials

If branches or trunks are damaged, prune branches immediately and protect the cut
or damaged areas with emulsified asphalt compounded specifically for

1.3 TREE AND PLANT PROTECTION
A.
trunk, branches, bark or roots.
B.
C.
subject to traffic.
D. Fires shall not be permitted.
E.
maintain their health during construction operations.
F.
in solution.
G.
horticultural use in a manner approved by the ENGINEER.
H.

All damaged trees and plants that die or suffer permanent injury shall be removed
and disposed of off-site when ordered by the ENGINEER and replaced by a
specimen of equal or better quality.

Coordinate Work in this Section with requirements of Section 02220, Demolition,

Section 02230, Clearing, and Section 02901, Landscaping.

J.  Erect and maintain temporary construction fencing as required to protect area from
construction traffic and activities.
PROTECTION OF THE WORK 01721-2 May 2023
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1.4  PROTECTION OF EXISTING STRUCTURES

A. Underground Structures:

1.

Underground structures are defined to include, but are not limited to, all sewer,
water, gas, and other piping, and manholes, chambers, electrical conduits,
tunnels and other existing subsurface work located within or adjacent to the
limits of the Work.

All underground structures known to ENGINEER, except water, gas, sewer,
electric, and telephone service connections, are shown. This information is
shown for the assistance of CONTRACTOR, in accordance with the best
information available, but is not guaranteed to be correct or complete.
Explore ahead of trenching and excavation Work and shall uncover all
obstructing underground structures sufficiently to determine their location, to
prevent damage to them and to prevent interruption to the services which such
structures provide. If CONTRACTOR damages an underground structure, he
shall restore it to original condition at his expense.

Necessary changes in the location of the Work may be made by ENGINEER
to avoid unanticipated underground structures.

If permanent relocation of an existing underground structure or other
subsurface facility is required and is not otherwise provided for in the Contract
Documents, ENGINEER will direct CONTRACTOR, in writing, to perform
the Work, which shall be paid for under the provisions of the General
Conditions.

B. Surface Structures:

1.

Surface structures are defined as all existing buildings, structures and other
facilities above the ground surface. Included with such structures are their
foundations or any extension below the surface. Surface structures include,
but are not limited to, buildings, tanks, walls, bridges, roads, dams, channels,
open drainage, piping, poles, wires, posts, signs, markers, curbs, walks and all
other facilities that are visible above the ground surface.

C. Protection of Underground and Surface Structures:

1.

Sustain in their places and protect from direct or indirect injury all underground
and surface structures located within or adjacent to the limits of the Work.
Such sustaining and supporting shall be done carefully and as required by the
party owning or controlling such structure. Before proceeding with the Work
of sustaining and supporting such structure, satisfy the ENGINEER that the
methods and procedures to be used have been approved by the party owning
same.

Assume all risks attending the presence or proximity of all underground and
surface structures within or adjacent to the limits of the Work. Be responsible
for all damage and expense for direct or indirect injury caused by his Work to
any structure. Repair immediately all damage caused by his Work, to the
satisfaction of the owner of the damaged structure.

PROTECTION OF THE WORK 01721-3 May 2023
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D. All other existing surface facilities, including but not limited to, guard rails, posts,
guard cables, signs, poles, markers, and curbs, which are temporarily removed to
facilitate installation of the Work, shall be replaced and restored to their original
condition at CONTRACTOR'’S expense.

1.5 PROTECTION OF FLOORS AND ROOFS

A. Protect floors and roofs during entire construction period.

B. Proper protective covering shall be used when moving heavy equipment, handling
materials or other loads, when painting, handling mortar and grout and when
cleaning walls and ceilings.

C. Use metal pans to collect all oil and cuttings from pipe, conduit, or rod threading
machines and under all metal cutting machines.

D. Concrete floors less than 28 days old shall not be loaded without written permission
of the ENGINEER. No floor, roof or slab shall be loaded in excess of its design
loading.

E. Roofs shall not be loaded without written permission of the ENGINEER.

F. Restrict access to roofs and keep clear of existing roofs, except as required by the
Work.

G. Ifaccess to roofs is required, roofing, parapets, openings and all other construction
on or adjacent to roof shall be protected with suitable plywood or other approved
means.

1.6 PROTECTION OF INSTALLED PRODUCTS AND LANDSCAPING

A. Provide protection of installed products to prevent damage from subsequent
operations. Remove protection facilities when no longer needed prior to
completion of Work.

B. Control traffic to prevent damage to equipment, materials and surfaces.

C. Provide coverings to protect equipment and materials from damage.

1. Cover projections, wall corners and jambs, sills and soffits of openings, in
areas used for traffic and for passage of products in subsequent work.
PROTECTION OF THE WORK 01721-4 May 2023
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PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION + +
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SECTION 01722

FIELD ENGINEERING

PART 1 - GENERAL

1.1 DESCRIPTION

A. The ENGINEER will establish a base line for the Project and two benchmarks for
use by CONTRACTOR. The ENGINEER and CONTRACTOR will coordinate
the location of the benchmarks and base line to suit the Work.

B. CONTRACTOR:

1.

2.

Provide civil, structural and other professional engineering services specified,
or required to execute CONTRACTOR’S construction methods.

Develop and make all detail surveys and measurements needed for
construction including slope stakes, batter boards, and all other working lines,
elevations and cut sheets.

Provide all material required for bench marks, control points, batter boards,
grade stakes, structure and pipeline elevation stakes, and other items.

Be solely responsible for all locations, dimensions and levels. No data other
than written orders of the ENGINEER shall justify departure from the
dimensions and levels required by the Contract Documents.

Safeguard all points, stakes, grade marks, monuments and bench marks made
or established on the Work. Re-establish same with the exception of primary
control monuments if disturbed and rectify all Work improperly installed
because of not maintaining, not protecting or removing without authorization
established points, stakes, marks and monuments.

Provide such facilities and assistance as may be necessary for ENGINEER to
check line and grade points placed by CONTRACTOR. Do not perform any
excavation or embankment work until all cross-sectioning necessary for
determining pay quantities has been completed and checked by ENGINEER.
CONTRACTOR shall provide notices and comply with all laws, ordinances,
rules and regulations bearing on the conduct of the Work. 1f CONTRACTOR
observes that the Contract Documents are at variance therewith, promptly
notify the ENGINEER, in writing.

1.2 CONTRACTOR'’S FIELD ENGINEER

A. Employ and retain at the site of the Work a field engineer with the experience and
capability of performing all engineering tasks required of CONTRACTOR. Tasks
included are:

FIELD ENGINEERING 01722-1 May 2023
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6.
7.

Provide daily reports of Project activity. Reports to be submitted to the
ENGINEER with all pertinent information pertaining to the project as follows:
Number of employees.

Subcontractor employees.

Breakdown of employees by trades.

Major equipment and materials installed.

Major construction equipment utilized.

Location of all areas in which construction was done.

Materials and equipment received.

Work and tests performed.

Weather conditions.

Safety.

Delays.

I.  Instructions received.

Submit two copies of CONTRACTOR’S daily reports. The daily report is due
at the ENGINEER’S field office by 9:00 a.m. the next working day after the
Work was performed and shall be signed by a responsible member of
CONTRACTOR'’S staff.

Check all formwork, reinforcing, inserts, structural steel, bolts, sleeves, piping,
other materials and equipment.

Maintain field office files and drawings, Record Drawings, and coordinate
engineering services with subcontractors. Prepare layout and coordination
drawings for construction operations.

Check and coordinate Work for conflicts and interferences and immediately
advise ENGINEER of all discrepancies noted.

Cooperate with ENGINEER in field inspections, as required.

Review and coordinate Shop Drawings and other submittals.

AT SQ o o0 o

1.3 CONTRACTOR’S SURVEYOR

A. Employ and retain, as needed, at the Work site a surveyor with the experience and
capability of performing all surveyor and layout tasks required of CONTRACTOR.
The surveyor shall be a land surveyor registered in the State of Arizona. Tasks

included are:

1. Provide all surveying equipment required including transit, level, stakes and
required surveying accessories.

2. Furnish all required lines and grades for construction of all facilities,
structures, pipelines and site improvements.

3. Keep professional, accurate, well organized, and legible notes of all
measurements and calculations made while surveying and laying out the Work.

4. Survey, locate, and record and redline Drawings to accurately represent all

utilities and buried structures prior to backfilling.
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B. Any primary control survey monuments damaged or destroyed, will be re-

established by the ENGINEER, at CONTRACTOR’S expense.

Perform such surveys and computations as are necessary to determine quantities of
Work performed or placed during each progress payment period, and shall perform
all surveys necessary for the ENGINEER to determine final quantities of Work in

Notify the ENGINEER at least 24 hours before performing a quantity survey and,
unless waived in writing by the ENGINEER, quantity surveys shall be performed
in the presence of the ENGINEER.

From established primary control points, establish all lines and grades, and
elevations necessary to control the Work, and shall be responsible for all
measurements that may be required for execution of the Work to the tolerances
prescribed in the Contract Documents.

Establish, place, and replace as required, such additional stakes, markers, and other
controls as may be necessary for control, intermediate checks, and guidance of
construction operations.

Follow the following construction surveying guidelines for this project:

1. Alignment Staking: Each 50 feet on tangent; each 25 feet on curves.

2. Slope Staking: Each 50 feet on tangent; each 25 feet on curves; restake every
10 feet in elevation.

3. Structure: Stake out structures, including elevations; checkouts prior to and
during construction.

4. Pipeline: Stake out pipelines including elevations; checkout prior to and

during construction.

Road: Tops each 50 feet on tangent and each 25 feet on curves.

6. Cross-Section: Original, final and intermediate as required, for the structure
sites and other locations as necessary for quantity surveys.

7. Easement Staking: Each 50 feet on tangent; each 25 feet on curves. Also
wooden laths with flagging at 100 feet maximum spacing.

8. Record Staking: Provide permanent stake where blind flanges or caps are
provided for future connecting, with a material acceptable to the ENGINEER.

C.
place.
D.
E.
F.
14  SURVEYING
A.
5.
B.

Temporary survey references set by CONTRACTOR for CONTRACTOR’S own
use shall be established to at least second order accuracy (e.g., 1:10000).
Construction staking used as a guide for the actual Work shall be set at least third
order accuracy (e.g., 1:5000). The basis on which such orders are established shall
be sufficient to provide the absolute margin for error specified below.
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C.

F.

The horizontal accuracy of easement staking shall be plus or minus 0.1 feet. The
accuracy of all other staking shall be plus or minus 0.04 feet horizontally and plus
or minus 0.02 feet vertically.

Survey calculations shall include an error analysis sufficient to demonstrate the
required accuracy.

Survey Records:

1.

2.

Maintain a complete, accurate log of all control and survey Work as it
progresses.

All survey data shall be in accordance with recognized professional surveying
standards. All original field notes, computations, and other surveying data
shall be recorded by CONTRACTOR’S surveyor in CONTRACTOR
furnished hard-bound field books, and shall be signed and sealed by
CONTRACTOR’S surveyor. The completeness and accuracy of all survey
Work, and the completeness and accuracy of the survey records, including the
field books, shall be the responsibility of CONTRACTOR. Failure to organize
and maintain survey records in a professional manner to allow reasonable and
independent verification of all calculations by the ENGINEER, and to allow
reasonable identification by the ENGINEER of all elevations, dimensions, and
grades of the Work shall be cause for rejection of the survey records, including
the field books.

Illegible notes or data, or erasures on any page of the field books is not
acceptable. Copied notes or data shall not be permitted. Corrections by ruling
or lining out errors will be satisfactory only if initialed by the surveyor.
Violation of the above may require resurveying the data in question.

Survey Submittal:

1.

Survey submittal shall be made as described herein. Submittal shall be signed

and sealed by CONTRACTOR’S surveyor and shall include:

a. Acomplete survey plan that shall be submitted ten days prior to beginning
survey Work.

b. Resumes shall be submitted of the Registered Land Surveyors conducting
the Work ten days prior to beginning survey Work. During the course of
the Work, a resume shall be submitted for each new Registered Land
Surveyor working on the project at least ten days prior to the beginning of
Work by such new Registered Land Surveyor.

c. A sample of the proposed survey field books to be maintained by
CONTRACTOR’S surveyor.  The sample shall have sufficient
information and detail, including example calculations and notes, to
demonstrate that the field books will be organized and maintained in a
professional manner, meeting the requirements of Article 1.3 and Article
1.4 of this Section.

d. The original field books shall be submitted within two days upon
completion of the Work.
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PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION) ++
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SECTION 01723

CUTTING AND PATCHING

PART 1 - GENERAL

1.1 DESCRIPTION

A. This Section includes administrative and procedural requirements for the cutting
and coring, and rough and finish patching of holes and openings in existing
construction.

B. All cutting, coring and rough patching shall be performed by CONTRACTOR
requiring the opening. Finish patching shall be the responsibility of
CONTRACTOR and shall be performed by the trade associated with the
application of the particular finish.

C. Provide cutting, coring, fitting and patching, including attendant excavation and

backfill required to complete the Work, or to:

1. Remove and replace defective Work or Work not conforming to requirements
of the Contract Documents.

2. Remove samples of installed Work as specified or required for testing.

3. Remove all constructions required to provide for specified alterations or
addition to existing work.

4. Uncover Work to provide for ENGINEER'S observation of covered Work or
observation by regulatory agencies having jurisdiction.

5. Connect to completed Work that was not accomplished in the proper sequence.

6. Remove or relocate existing utilities and pipes that obstruct the Work in
locations where connections must be made.

7. Make connections or alterations to existing or new facilities.

D. Coordinate the requirements of the Work in this Section along with the
requirements of the Sections listed below which includes Work that is directly
related to this Section.

1. Division 2, Site Work, through 17, Instrumentation, Sections for specific
requirements and limitations applicable to cutting and patching individual
parts of the Work.

1.2 QUALITY ASSURANCE

A. Structural Work: Do not cut or patch structural elements in a manner that would
change their load-carrying capacity as load-deflection ratio.

B. Operating Elements: Do not cut or patch operating elements in a manner that would
result in reducing their capacity to perform as intended. Do not cut or patch
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13

operating elements or related components in a manner that would result in
increased maintenance or decreased operational life or safety.

SUBMITTALS

Submit a written request to ENGINEER well in advance of executing any cutting
or alteration which affects:

1. Design function or intent of Project.

2.  Work of OWNER or any other contractor.

3. Structural value or integrity of any element of the Project.

4. Integrity or effectiveness of weather-exposed or moisture-resistant elements or
systems.

Efficiency, operational life, maintenance or safety of operational elements.

6. Visual qualities of sight-exposed elements.

o

Request shall include:
1. Identification of Project.
2. Description of affected Work of CONTRACTOR and work of others.
3. Necessity for cutting.
4. Effect on work of OWNER or any other contractor, or on structural or
weatherproof integrity of Project.
5. Description of proposed Work, describing:
a. Scope of cutting and patching.
b. Trades who will be executing the Work.
c. Products proposed to be used.
d. Extent of refinishing.
e. Schedule of operations.
6. Alternatives to cutting and patching, if any.
7. Designation of party responsible for cost of cutting and patching, when
applicable.
8. Written permission of any other contractor whose work will be affected.

Should conditions of Work, or schedule, indicate a change of materials or methods,
submit written recommendation to ENGINEER, including:

1. Conditions indicating change.

2. Recommendations for alternative materials or methods.

3. Submittals as required for substitutions.

Submit written notice to ENGINEER, designating time Work will be uncovered, to
provide for observation. Do not begin cutting or patching operations until
authorized by ENGINEER.

Conform to all applicable specifications for application and installation of materials
used for patching.
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1.4 WARRANTY

A. Replace, patch and repair materials and surfaces cut or damaged during cutting and
patching operations, by methods and with materials in such a manner as to not void
required or existing warranties.

PART 2 - PRODUCTS

2.1 MATERIALS, GENERAL

A. Use materials identical to existing materials. For exposed surfaces, use materials
that visually match existing adjacent surfaces to fullest extent possible. If identical
materials are unavailable or cannot be used, use materials whose installed
performance will equal or surpass that of existing materials.

PART 3 - EXECUTION

3.1 GENERAL

A. Perform all cutting and coring in such a manner as to limit the extent of patching.

B. Core drill all holes to be cut through concrete and masonry walls, slabs or arches,
unless otherwise approved by the ENGINEER.

3.2 INSPECTION

A. Examine surfaces to be cut and patched and conditions under which cutting and
patching are to be performed before cutting.

B. Report unsatisfactory or questionable conditions to ENGINEER, in writing. Do
not proceed with Work until the ENGINEER has provided further instructions.

3.3 PREPARATION

A. Provide temporary support as required to maintain structural integrity of Project, to
protect adjacent Work from damage during cutting, and to support the Work to be
cut.

B. Protect existing construction during cutting and patching to prevent damage.
Provide protection from adverse weather conditions for portions of the Project that
will be exposed during cutting and patching operations.

1. Avoid interference with use of adjoining areas or interruption of free passage
to adjoining areas.
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3.5

3.6

2. Do not cut existing pipe, conduit or ductwork serving facilities scheduled to
be removed or relocated until provisions have been made to bypass them.

3.4 CORING

Perform coring with a non-impact rotary tool using diamond core drills. Size holes
for pipe, conduit, sleeves, equipment or mechanical seals, as required.

Protect existing equipment, utilities and adjacent areas from water and other
damage covered by drilling operations.

Vacuum or otherwise remove slurry or tailings from the Work area following
drilling.

CUTTING

Cut existing construction using methods least likely to damage elements retained
or adjoining construction and that will provide proper surfaces to receive
installation or repair.
1. Ingeneral, use hand or small power tools designed for sawing or grinding, not
hammering and chopping.
2. Cut through concrete and masonry using a concrete wall saw with diamond
saw blades.
a. Provide for control, on both sides of walls, of slurry generated by sawing.

Cut holes and slots as small as possible, neatly to size required, and with minimum
disturbance of adjacent surfaces. Provide temporary covering over openings where
not in use.

To avoid marring existing finished surfaces, cut or drill from exposed or finished
side into concealed side.

Provide adequate bracing of area to be cut prior to start of cutting.

Provide equipment of adequate size to remove cut panel.

PATCHING

Patch construction by filling, repairing, refinishing, closing-up and similar
operations following performance of other Work. Patch with durable seams that
are as invisible as possible. Provide materials and comply with installation

requirements specified, in other Sections of these Specifications.

Where feasible, test patched areas to demonstrate integrity of installation.
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C. Fit Work airtight to pipes, sleeves, ducts, conduit and other penetrations through
surfaces.

D. Restore exposed finishes of patched areas and extend finish restoration into retained
adjoining construction in a manner that will eliminate evidence of patching and
refinishing.

1. For continuous surfaces, refinish to nearest intersection.
2. For an assembly, refinish entire unit.

E. Patch, repair or rehang existing ceilings as necessary to provide an even-plane
surface of uniform appearance.

3.7 CLEANING

A. Clean areas and spaces where cutting, coring and patching are performed. Clean
piping, conduit or similar constructions before applying paint or other finishing
materials. Restore damaged pipe covering to original condition.

++ END OF SECTION + +
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SECTION 01724

CONNECTIONS TO EXISTING FACILITIES

PART 1 - GENERAL

11 DESCRIPTION

A. Perform all construction necessary to complete connections and tie-ins to existing
facilities.

B. Keep existing facilities in operation unless otherwise specifically permitted in these
Specifications or approved by OWNER.

C. Perform all construction activities so as to avoid interference with operations of the
facility and the work of others.

1.2  BYPASSING

A. Bypassing of plant flow will be permitted only for brief intermittent periods
necessary to make the connections, as described in Section 02145 — Diversion of
Water or Sewage Flow and Dewatering.

1.3 SEQUENCING AND OPERATIONS

A. All operations of existing valves and gates required for the Work shall be done by
OWNER.

B. Insofar as possible, all equipment shall be tested and in operating condition before
the final tie-ins are made to connect equipment to the existing facility.

C. Carefully coordinate all Work and schedules and shall provide OWNER written
notice at least (--1--) hours before shut-downs or by-passes are required.

D. Work Sequence: Sequence of Work and Schedule of Completion is specified under
Section 01111-Schedule of Completion, Section 01140 — Work Restrictions,
Section 01143 - Coordination with OWNER’S Operations, and shown on the
Construction Sequence Diagrams included in the Drawings.

14 ELECTRICAL INSTALLATION

A. Electrical shutdowns are generally not permitted only. If the CONTRACTOR
determines that an electrical shutdown is required then a detailed shutdown
sequence must be submitted in writing and approved by the ENGINEER and
OWNER. Also, any shutdown will require the CONTRACTOR to schedule the
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shutdown based on minimum flows based on the time of day and seasonal weather
variations as determined by the OWNER. See also constraints indicated in Section
02145 — Diversion of Water or Sewage Flow and Dewatering.

1.5 SUBMITTALS

A. For any tie-ins/connections or required shutdowns to existing mains and systems,
the CONTRACTOR shall submit a shutdown/tie-in plan to Water Distribution
personnel and Engineering and shall be approved at least two weeks prior to the
start of the event. The plan shall include dates, durations, procedures, staffing, and
any other information pertinent to shutting down the system and connecting to a
new system.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION + +
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SECTION 01731

INSTALLATION DATA

PART 1 - GENERAL

1.1 DESCRIPTION

A. Installation data is defined as written instructions; drawings; illustrative, wiring and
schematic diagrams; diagrams identifying external connections, terminal block
numbers and internal wiring; and all other such information pertaining to
installation of materials and equipment that is not furnished with Shop Drawings.
Included are all printed manufacturers installation instructions, including those that
may be attached to equipment and for which approval by the ENGINEER is not
required.

1.2 SUBMITTALS

A. Submit four copies of all such data to the ENGINEER for each piece of equipment
which he furnishes and for all other construction products for which such
information is available from manufacturer. Data shall be acceptably identified
and accompanied with a letter of transmittal. Three copies shall be transmitted to
the ENGINEER, in accordance with Section 01332 - Shop Drawing Procedures,
and one copy shall be transmitted to the ENGINEER at the Engineer’s Field office.
Copies shall be transmitted at least two weeks prior to the start of the equipment
installation.

B. A copy of the installation data shall be provided in each copy of the Operation and
Maintenance Manuals for the covered materials and equipment.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION + +
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SECTION 01740

CLEANING

PART 1 - GENERAL

1.1  DESCRIPTION

A. Execute cleaning, during progress of the Work, at completion of the Work, and as
required by General Conditions. If CONTRACTOR fails to clean areas as
specified in this Section, the OWNER will have the areas cleaned and backcharge
CONTRACTOR.

1.2 REQUIREMENTS OF REGULATORY AGENCIES:

A. In addition to the requirements herein, maintain the cleanliness of the Work and
surrounding premises within the Work limits so as to comply with federal, state,
and local fire and safety laws, ordinances, codes and regulations.

B. Comply with all federal, state and local anti-pollution laws, ordinances, codes and
regulations when disposing of waste materials, debris and rubbish.

1.3 PROGRESS CLEANING:

A. General: Clean the Site, Work areas and other areas CONTRACTOR is permitted
to occupy by Laws and Regulations at least weekly. Dispose of materials lawfully
according to Laws and Regulations:

1. Comply with requirements in NFPA 241, Standard for Safeguarding
Construction, Alteration and Demolition Operations, for removal of
combustible waste materials and debris.

2. Do not hold other materials more than three days if the temperature is expected
to rise above 80° F.

3. Provide suitable containers for storage of waste materials and debris.

4. Containerize hazardous and unsanitary waste materials separately from other
waste. Mark containers appropriately.

B. Project:

1. Maintain Project free of waste materials and debris.

2. Keep exterior dust generating areas wetted down.

3. Paved roads: Comply with the requirements of Section 01550 — Access Roads
and Parking Areas.

C.

Work Areas: Clean areas where Work is in progress to the level of cleanliness

necessary for proper execution of the Work.

1. Remove liquid spills promptly and report spills to the OWNER and
ENGINEER immediately.

CLEANING 01740-1 May 2023



CITY OF PHOENIX: Water Services Department
PROJECT NAME: Lift Station No. 66 Refurbishment
PROJECT NUMBER: WS90400084

2. Where dust would impair proper execution of the Work, broom-clean or
vacuum the entire Work area, as appropriate.

D. Installed Work: Keep installed Work clean. Clean installed surfaces according to
written instructions of manufacturer or fabricator of product installed, using only
cleaning materials specifically recommended. If specific cleaning materials are not
recommended, use cleaning materials that are not hazardous to health or property
and that will not damage exposed surfaces.

E. Concealed Spaces: Remove all debris from concealed spaces before enclosing the
space.

F. Exposed Surfaces: Clean exposed surfaces and protect as necessary to ensure
freedom from damage and deterioration at time of Substantial Completion.

G. Cutting and Patching: Clean areas and spaces where cutting and patching are
performed. Completely remove paint, mortar, oils, putty, and similar materials.
1. Thoroughly clean piping, conduit, and similar features before applying paint
or other finishing materials. Restore damaged pipe covering to its original
condition.

H. Waste Disposal:

1. Properly dispose of all waste materials, surplus materials, debris and rubbish
off the Project site.

2. Do not burn or bury rubbish and waste materials on the Project site.

3. Do not dispose of volatile or hazardous wastes such as mineral spirits, oil, or
paint thinner in storm or sanitary drains.

4. Do not discharge wastes into streams or waterways.

5. Sole responsibility for complying with any federal, state, and local
environmental and regulations in disposing of waste, belongs to
CONTRACTOR.

I.  During handling and installation, clean and protect construction in progress and
adjoining materials already in place. Apply protective covering where required to
ensure protection from damage or deterioration at Substantial Completion.

J.  Clean and provide maintenance on completed construction as frequently as

necessary through the remainder of the construction period. Adjust and lubricate
operable components to ensure operability without damaging effects.
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14 FINAL CLEANING

A. General: Provide final cleaning.
1. Complete the following cleaning and waste-removal operations before
requesting inspection for certification of Substantial Completion for entire
Project or for a portion of Project:

a.

b.

ol

CLEANING

Clean and remove from the Project rubbish, waste material, debris, and

other foreign substances.

Mechanical sweeping of paved areas. Remove petrochemical spills,

stains, and other foreign deposits.

Hose clean sidewalks and loading areas.

Rake grounds that are neither planted nor paved to a smooth, even-

textured surface.

Leave water courses, gutters, and ditches open and clean.

Repair pavement, roads, sod, and all other areas affected by construction

operations and restore them to original condition or to minimum condition

specified.

Clean exposed exterior and interior hard-surfaced finishes to a dirt-free

condition, free of spatter, grease, stains, fingerprints, films, and similar

foreign substances.

Clean, wax and polish wood, vinyl and painted floors.

Remove debris and surface dust from limited access spaces, including

roofs, plenums, shafts, trenches, equipment vaults, manholes, and similar

spaces.

Sweep concrete floors broom clean in unoccupied spaces.

Clean transparent materials, including mirrors and glass in doors and

windows. Remove glazing compounds and other noticeable, vision-

obscuring materials. Replace chipped or broken glass and other damaged

transparent materials.

Remove tags and labels that are not permanent.

Touch up and otherwise repair and restore chipped, scratched, dented or

otherwise marred surfaces to specified finish and match adjacent surfaces.

1) Do not paint over “UL” or similar labels, including manufacturer
mechanical and electrical nameplates.

Wipe surfaces of mechanical and electrical equipment, and similar

equipment. Remove excess lubrication, paint and mortar droppings, and

other foreign substances.

Clean plumbing fixtures to a sanitary condition, free of stains, including

stains resulting from water exposure.

Replace disposable air filters and clean permanent air filters. Clean

exposed surfaces of diffusers, registers, and grills.

Clean light fixtures, lamps, globes, and reflectors to function with full

efficiency. Replace burned-out bulbs, and those noticeably dimmed by

hours of use, and defective and noisy starters in fluorescent and mercury

vapor fixtures to comply with requirements for new fixtures.
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r.  Maintain the cleaning untii OWNER occupies the Project or portion
thereof.

s. Leave Project clean and in a neat and orderly condition satisfactory to
ENGINEER.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION + +
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SECTION 01751

STARTING AND PLACING EQUIPMENT IN OPERATION

PART 1 - GENERAL

11 DESCRIPTION

A. Initially start-up and place all equipment installed into successful operation
according to manufacturer’s written instructions and as instructed by
manufacturer’s field representative. Provide all material, labor, tools, equipment,
chemicals, lubricants, and expendables required to complete start-up.

B. No system or subsystem shall be started up for continuous operation unless all
components of that system or subsystem, including instrumentation, have been
tested and proven to be operable as intended by the Contract Documents.

C. General Activities Include:

1. Cleaning.

2. Removing temporary protective coatings.

3. Flushing and replacing greases and lubricants, where required by
manufacturer.

4. Lubrication.

5. Check shaft and coupling alignments and reset where needed.

6. Check and set motor, pump and other equipment rotation, safety interlocks,
and belt tensions.

7. Check and correct if necessary leveling plates, grout, bearing plates, anchor
bolts, fasteners, and alignment of piping which may put stress on pumping
equipment connected to it.

8. All adjustments required.

D. Provide chemicals and lubricants and all other required operating fluids.

E. Provide fuel, electricity, water, filters, and other expendables required for start-up
of equipment, unless otherwise specified.

F.  OWNER provide sufficient personnel to assist CONTRACTOR in the start-up, but
the prime responsibility for proper mechanical operation shall belong to
CONTRACTOR. Manufacturer’s representatives shall be present during initial
start-up and operation, unless otherwise acceptable to ENGINEER.

G. Start-up of either the heating or air conditioning systems is dependent upon the time
of year that the plant start-up is initiated. CONTRACTOR make arrangements
with OWNER to return at the beginning of the next heating or air conditioning
season (whichever is applicable) to start the appropriate system.
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H. Nosystem, unit process or any piece of equipment shall be started up for continuous
operation without the approved Operation and Maintenance Manuals being turned
over to the OWNER.

I.  Training shall be provided prior to turning the operation of a system, unit process
or piece of equipment over to the OWNER. Training shall be scheduled for each
plant staff work shift accordingly. Training shall conform to the requirements of
Section 01821, Instruction of Operations and Maintenance Personnel.

J. Completion of start-up shall be when the OWNER assumes responsibility for
operation of the equipment. If the OWNER does not assume operational
responsibility and in the opinion of the ENGINEER start-up tasks are completed,
the ENGINEER will notify CONTRACTOR, in writing, of the completion of the
start-up period.

1.2  MINIMUM START-UP REQUIREMENTS
A. Bearings and Shafting:
1. Inspect for cleanliness, and clean and remove all foreign materials.
2. Verify alignment.
3. Replace defective bearings and those which run rough or noisy.
4. Grease as necessary and in accord with manufacturer’s recommendations.

B. Drives:

1. Adjust tension in V-belt drives, and adjust varipitch sheaves and drives for
proper equipment speed.

2. Adjust drives for alignment of sheaves and V-belts.

3. Clean and remove foreign materials before starting operation.

C. Motors:

1. Check each motor for comparison to amperage manufacturer nameplate value.
2. Correct conditions which produce excessive current flow and exist due to
equipment malfunction.

D. Pumps:

1. Check glands and seals for cleanliness and adjustment before running pump.

2. Inspect shaft sleeves for scoring.

3. Inspect mechanical faces, chambers, and seal rings, and replace if defective.

4. Verify that piping system is free of dirt and scale before circulating liquid
through the pump.

E. Valves:

1. Inspect both hand and automatic control valves, and clean bonnets and stems.

2. Tighten packing glands to assure no leakage, but permit valve stems to operate
without galling.
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3. Replace packing in valves to retain maximum adjustment after system is
determined to be complete.

Replace packing on any valve that continues to leak.

Remove and repair bonnets that leak.

Coat packing gland threads and valve stems with a surface preparation of
“Moly-Cote” or “Fel-Pro” after cleaning.

o oA

F. Verify that control valve seats are free from foreign material and are properly
positioned for intended service.

G. Tighten flanges and all other pipe joints after system has been placed in operation.
1. Replace gaskets which show any sign of leakage after tightening.

H. Inspect all joints for leakage.
1. Promptly remake each joint that appears to be faulty; do not wait for rust to
form.
2. Clean threads on both parts, and apply compound and remake joints.

I.  After system has been placed in operation, clean strainers, drives, pockets, orifices,
valve seats and headers in fluid system to assure freedom from foreign materials.

J. Open steam traps and air vents, where used, and remove operating elements.
1. Clean thoroughly, replace internal parts and put back into operation.

K. Remove rust, scale and foreign materials from equipment and renew defaced
surfaces.

L. Setand calibrate draft gages of air filters and other equipment.

M. Inspect fan wheels for clearance and balance.
1. Provide factory-authorized personnel for adjustment when needed.

N. Check each electrical control circuit to assure that operation complies with
Specifications and requirements and to provide desired performance.

O. Inspect each pressure gage and thermometer for calibration.
1. Replace items which are defaced, broken, or which read incorrectly.

P. Repair any damaged insulation.

Q. Vent gasses trapped in any part of systems.
1. Verify that liquids are drained from all parts of gas or air systems.
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PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION + +
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SECTION 01752

EQUIPMENT AND SYSTEM
STARTUP AND PERFORMANCE TESTING

PART 1 - GENERAL

1.1 DESCRIPTION

A. This Section contains requirements for CONTRACTOR’S performance in
documenting testing Work required under this Contract. In addition, this Section
contains requirements for CONTRACTOR’S performance testing during installed
startup and performance testing of all mechanical, electrical, instrumentation, and
HVAC equipment and systems. This Section supplements, but does not supersede
specific testing requirements, found elsewhere in the Contract Documents.

B. Upon completion of design, CONTRACTOR and ENGINEER shall submit a
testing, startup and commissioning plan, and schedule to the OWNER for review
and approval prior to any system or equipment startup. There shall be at a minimum
two 4-hour work sessions to work through the development of a thorough testing
plan. A draft testing, startup and commissioning plan shall be submitted to the
OWNER and ENGINEER for review and comment at 30 percent of project
construction. A revised draft of the plan shall be submitted to the OWNER and
ENGINEER for review and comment at 60 percent of project construction. A final
plan shall be submitted at 90 percent of project construction.

C. Refer to the City of Phoenix Equipment Setup / System Testing Guidance Manual
(Guidance Manual) to assist in development of a testing program that will fulfill
the requirements of the specifications.

1.2  QUALITY ASSURANCE

A. CONTRACTOR’S Quality Assurance Manager: Appoint an operations engineer
or equally qualified operations specialist as Quality Assurance Manager to manage,
coordinate, and supervise CONTRACTOR’S Quality Assurance Program. The
Quality Assurance Manager shall have at least five years of total experience, or
experience on at least five separate projects, in managing the startup and
performance testing of mechanical, electrical, instrumentation, HVAC, and piping
systems. Operations engineers shall be graduates from a minimum four year course
in mechanical or civil engineering. Operations specialists shall have equivalent
experience in plant operation and maintenance. The quality assurance program
shall include:

1. A testing plan setting forth the sequence in which all testing Work required
under the Contract Documents will be implemented.
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2. A documentation program to record the results of all equipment and system
tests.

3. An installed startup and performance testing program for all mechanical,
electrical, instrumentation, and HVAC equipment and systems installed under
this Contract.

4. A calibration program for all instruments, meters, monitors, gages, and
thermometers installed under this Contract.

5. A calibration program for all instruments, gages, meters, and thermometers
used for determining the performance of equipment and systems installed
under this Contract.

6. A testing schedule conforming to the requirements specified in Paragraph
2.2 C., below.

B. For the purposes of this Section, a system shall include all required items of
equipment, devices and appurtenances connected in such a fashion as their
operation or function complements, protects or controls the operation or function
of the others. The Quality Assurance Manager shall coordinate the activities of all
subcontractors and suppliers to implement the requirements of this Section.

C. Calibration:

1. All test equipment (gages, meters, thermometers, analysis instruments, and
other equipment) used for calibrating or verifying the performance of
equipment installed under this Contract shall be calibrated and certified to
within plus or minus two percent of actual value at full scale. Test equipment
employed for individual test runs shall be selected so that expected values as
indicated by the detailed performance specifications will fall between 60 and
85 percent of full scale. Pressure gages shall be calibrated in accordance with
ANSI/ASME B40.1. Thermometers shall be calibrated in accordance with
ASTM E77 and shall be furnished with a certified calibration curve.

2. Liquid flow meters, including meters installed in pipelines with diameters
greater than 2-inches shall be calibrated insitu using either the total count or
dye dilution methods, as approved by the ENGINEER. Gas flow meters
installed in piping systems with diameters greater than 6-inches shall be
calibrated insitu using the pitot tube velocity averaging method. Flow meter
calibration work shall be performed by individuals skilled in the techniques to
be employed. Calibration tests for flow metering systems shall be performed
over a range of not less than 10 percent to at least 75 percent of system full
scale. At least five confirmed valid data points shall be obtained within this
range. Confirmed data points shall be validated by not less than three test runs
with results which agree within plus or minus two percent.

D. References:
1. This Section contains references to the following documents. They are a part
of this Section as specified and modified. In case of conflict between the
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requirements of this Section and those of the listed documents, the
requirements of this Section shall prevail.

Unless otherwise specified, references to documents shall mean the documents
in effect at the time of Advertisement for Bids or Invitation to Bid. If
referenced documents have been discontinued by the issuing organization,
references to those documents shall mean the replacement documents issued
or otherwise identified by that organization or, if there are no replacement
documents, the last version of the document before it was discontinued. Where
document dates are given in the following listing, references to those
documents shall mean the specific document version associated with that date,
whether or not the document has been superseded by a version with a later
date, discontinued or replaced.

Equipment Setup / System Testing Guidance Manual should be used as a
resource to assist with understanding the detail the OWNER is requiring to
ensure all equipment and systems are operational with respect to the contract
documents. The Guidance Manual shows how to assemble a systematic
equipment and system testing program that will satisfy the contract
requirement. The Guidance Manual shall be used as a tool to assist the
development of an equipment setup, testing plans, and documentation binder.
The Guidance Manual is not all encompassing requirements. Meaning there
are project specification and equipment specific requirement that will need to
be added to the document; plus modification to the type of project, refer to
project specifications for additional information.

Reference Title

ANSI/ASME B40.1 Gauges Pressure Indicating Dial Type--Elastic

Element

ASTM E77 Method for Verification and Calibration of

Liquid-in-Glass Thermometers

ASHRAE 41.8 Standard Methods of Measurement of Flow of

Gas

City of Phoenix Guidance Manual

Equipment Setup / System Testing Plan

1.3 SUBMITTALS

A. Submit for approval the following:

1. A complete description of CONTRACTOR’S plan for documenting the results
from the test program in conformance with the requirements of Paragraph
2.2.A., below, including:
a. Proposed plan for documenting the calibration of all test instruments.
EQUIPMENT AND SYSTEM 01752-3 May 2023
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b. Proposed plan for calibration of all instrument systems, including flow
/level meters and all temperature, pressure, weight, and analysis systems.

c. Sample forms for documenting the results of field pressure and
performance tests. Forms located in Section 01331 — Reference Forms.

d. A list of all CMMS Tag numbers as provided in Section 01630,
Computerized Maintenance Management System Tags.

2. The credentials and certification of the testing laboratory proposed by
CONTRACTOR for calibration of all test equipment.

3. Pre-startup check out procedures, reviewed and approved by the respective
equipment manufacturers.

4. Detailed testing plans, setting forth step-by-step descriptions of the procedures
proposed by CONTRACTOR for the systematic startup and performance
testing of all equipment and systems installed under this Contract.

5. A schedule and subsequent updates, presenting CONTRACTOR’S plan for
startup and performance testing the equipment and systems installed under this
Contract.

6. A schedule establishing the expected time period (calendar dates) when
CONTRACTOR plans to commence performance testing of the completed
systems, along with a description of the temporary systems and installations
planned to allow operational testing to take place.

7. A summary of the Quality Assurance Manager’s qualifications, conforming to
the requirements of Paragraph 1. 2. A, above.

8. All records produced during the startup and testing program.

9. Systems or unit process or any piece of equipment shall not be started up
without the approved Operation and Maintenance Manuals being turned over
to the OWNER.

10. Written notice to ENGINEER a minimum of 72 hours prior to beginning of
any test.

1.4  ADJUSTMENTS
A. Until final tests are completed and approved, make all necessary changes,

adjustments and replacements.

PART 2 - PRODUCTS

2.1 GENERAL
A. Prepare test plans and documentation plans as specified in the following
paragraphs. The OWNER and ENGINEER will not witness any test work for
the purpose of acceptance until all test documentation and calibration plans
and the specified system or equipment test plans have been submitted and
approved.
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2.2 DOCUMENTATION

A. Documentation Plans:

1.

2.

Equipment Setup / System Testing Guidance Manual format shall be used to
develop and document test plans.

Develop a records keeping system to document compliance with the
requirements of this Section. Calibration documentation shall include
identification (by make, manufacturer, model, and serial number) of all test
equipment, date of original calibration, subsequent calibrations, calibration
method, and test laboratory.

Equipment and system documentation shall include date of test, equipment
number or system name, nature of test, test objectives, test results, test
instruments employed for the test and signature spaces for the OWNER’S and
ENGINEER’S witnesses and CONTRACTOR’S Quality Assurance Manager.
A separate file shall be established for each system and item of equipment.
These files shall include the following information as a minimum:
Metallurgical tests.

Factory performance tests.

Accelerometer recordings made during shipment.

Field calibration tests®.

Field pressure tests!.

Field performance tests?.

Field operational tests!.

@+ooooTe

(*Each of these tests are required even though not specifically noted in detailed
specification Section.)

5.

Section 01331, Reference Forms, contains samples showing the format and
level of detail required for the documentation forms. These are samples only
and are not specific to this Project or to any item of equipment or system to be
installed under this Contract. Develop test documentation forms specific to
each item of equipment and system installed under this Contract. Acceptable
documentation forms for all systems and items of equipment shall be submitted
for review by the OWNER and ENGINEER as a condition precedent to
CONTRACTOR’S receipt of progress payments in excess of 50 percent of the
Contract amount. Once the OWNER and ENGINEER has reviewed and
approved the forms proposed by CONTRACTOR, produce sufficient forms,
at his expense, to provide documentation of all testing work to be conducted
as a part of this Contract.

A. Test Plans:

1.

Develop test plans detailing the coordinated, sequential testing of each item of
equipment and system installed under this Contract. Each test plan shall be
specific to the item of equipment or system to be tested. Test plans shall
identify by specific equipment or CMMS Tag number each device or control
station to be manipulated or observed during the test procedure and the specific
results to be observed or obtained. Test plans shall also be specific as to
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support systems required to complete the test work, temporary systems

required during the test work, subcontractors and manufacturers’

representatives to be present and expected test duration. As a minimum, the
test plans shall include the following features:

a. Step-by-step proving procedure for all control and electrical circuits by
imposing low voltage currents and using appropriate indicators to affirm
that the circuit is properly identified and connected to the proper device.

b. Calibration of all analysis instruments and control sensors.

c. Performance testing of each individual item of mechanical, electrical, and
instrumentation equipment. Performance tests shall be selected to
duplicate the operating conditions described in the Contract Documents.

d. System performance tests designed to duplicate, as closely as possible,
operating conditions described in the Contract Documents.

2. Test plans shall contain a complete description of the procedures to be
employed to achieve the desired test environment.

3. As a condition precedent to receiving progress payments in excess of 75
percent of the Contract amount, or in any event, progress payments due to
CONTRACTOR eight weeks in advance of the proposed date the
CONTRACTOR intends to begin any testing work (whichever occurs earliest
in the Project Schedule), have submitted all test plans required for the
systematic field performance and operational tests for all equipment and
systems installed under this Contract. Once the ENGINEER has reviewed and
approved CONTRACTOR’S test plans, reproduce the plans in sufficient
number for CONTRACTOR’S purposes and an additional ten copies for
delivery to the ENGINEER. No test work shall begin until CONTRACTOR
delivers the specified number of final test plans to the ENGINEER.

4. Test Plans shall be developed and formatted according to the Equipment Setup
|/ System Testing Guidance Manual.

B. Testing Schedule: Provide a startup and testing schedule setting forth the sequence
contemplated for performing the test work. The schedule shall be a CPM format,
plotted against calendar time, shall detail the equipment and systems to be tested,
and shall be coordinated with CONTRACTOR’S Progress Schedule specified in
Section 01321 Progress Schedule - CPM. The schedule shall show the
contemplated start date, duration of the test and completion of each test. The test
schedule shall be submitted no later than four weeks in advance of the date testing
is to begin. The ENGINEER will not witness any testing work for the purpose of
acceptance untii CONTRACTOR has submitted a test schedule and the
ENGINEER approves. The test schedule shall be updated weekly, showing actual
dates of test work, indicating systems and equipment testing completed
satisfactorily and meeting the requirements of the Contract Documents.

C. Binder Format:
1. Prepare data in the format detailed in the forms provided, forms shall be
modified with project specific details.
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2. Binders: Commercial quality, 8-1/2 inch by 11 inch (size A4), three D side
ring binders with durable plastic covers; 2 inch (50 millimeter) maximum ring
size. Correlate data into related consistent groupings when multiple binders
are used,

3. Cover: ldentify each binder with typed project number and name and subject
matter of the contents. Titles shall be placed both on the front and binder edge
of the binder.

4. Provide tabbed card stock material for each separate section and subsection,
with 1/2in extended tabs and typed description on the tabs for the main
sections.

5. Text: Printed data or type written data on 20 pound, minimum, white punched
paper. Computer generated data shall be printed by letter quality 150 dpi
resolution printers unless approved otherwise.

6. Drawings: Provide with reinforced punched binder tab. Bind in with text;
Reduce larger drawings and fold to size of text pages but not larger than 11-
inches by 17-inches.

2.3 SYSTEM AND EQUIPMENT PERFORMANCE TESTS

A. Each item of mechanical, electrical, instrumentation and HVAC equipment
installed under this Contract shall be tested to demonstrate compliance with the
performance requirements of the Contract Documents.  Each electrical,
instrumentation, mechanical, piping, and HVAC system installed or modified
under this Contract shall be tested in accordance with the requirements of the
Contract Documents.

B. Once all equipment and systems have been tested individually, defined in the
Guidance Manual as Contractor Testing. Proceed with performance testing in
accordance with the requirements of Article 3.3, below, simulating actual operating
conditions to the greatest extent possible. Install temporary connections, bulkheads
and make other provisions to recirculate process fluids or otherwise simulate
anticipated operating conditions. Performance testing is broken in (2) groups of
testing in the Guidance Manual, Verification and Demonstration Testing. During
the operational testing period, CONTRACTOR’S Quality Assurance Manager and
testing team shall monitor the characteristics of each machine and system and
report any unusual conditions to the ENGINEER.

PART 3 - EXECUTION

3.1 GENERAL

A. Quality Assurance Manager: Organize teams made up of qualified
representatives of equipment suppliers, subcontractors, CONTRACTOR’S
independent testing laboratory, and others, as appropriate, to efficiently and
expeditiously calibrate and test the equipment and systems installed and
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constructed under this Contract. The objective of the testing program shall be
to demonstrate, to the OWNER’S and ENGINEER’S complete satisfaction,
that the structures, systems, and equipment constructed and installed under this
Contract meets all performance requirements and the facility is Substantially
Complete and ready for the commissioning process to commence. In addition,
the testing program shall produce baseline-operating conditions for the
OWNER to use in a Preventive Maintenance Program.

3.2 CALIBRATION OF FIXED INSTRUMENTS
A. Calibration of analysis instruments, sensors, gages, and meters installed under
this Contract shall proceed on a system-by-system basis. No equipment or
system performance test shall be performed until all instruments, gages, and
meters to be installed in that particular system have been calibrated and the
calibration work has been witnessed by the OWNER and ENGINEER.
3.3 EQUIPMENT SETUP / SYSTEM TESTING
A. General:
1. Supplier Equipment Setup, Calibration, and Checkout: shall consist of but not

limited to Pressure or leakage tests ,Electrical testing as specified in
Division 16, Electrical, Wiring and piping, individual component, loop, loop
commissioning and tuning testing, as specified in Division 17,
Instrumentation, Pre-startup check out for all mechanical and HVAC
equipment. Pre-startup check out procedures shall be reviewed and accepted
by the respective equipment manufacturer. Supplier Equipment Setup,
Calibration, and Checkout is further explained in the Guidance Manual.
Contractor testing: shall consists of but not limited to the individual and system
tests of all mechanical, electrical, HVAC, and instrumentation equipment and
systems shall demonstrate compliance with the performance requirements of
the Contract Documents to the CONTRACTOR. Contractor testing is further
explained in the Guidance Manual.

Verification Testing: To verify to the Owners Representative that all
equipment and systems will function as designed. The Verification Testing is
to be designed to duplicate, as closely as possible, the operating design.
Verification testing is further explained in the Guidance Manual.
Demonstration Testing: To show the Owner all equipment as a system will
function as designed. The testing will simulate various operating conditions to
allow the system as a whole to react. The plan will clearly show the system
works in various conditions as described in the Control descriptions and
detailed in the Process and Instrumentation drawings. Demonstration testing is
further explained in the Guidance Manual.

B. Testing for any individual system shall be performed in the order listed above. The
order may be altered only on the specific written authorization of the ENGINEER
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after receipt of a written request, complete with justification for the change in
sequence.

C. Pressure and Leakage Tests: Pressure and leakage tests shall be conducted in
accordance with applicable Sections. All acceptance tests shall be witnessed by
the ENGINEER. Evidence of successful completion of the pressure and leakage
tests shall be the ENGINEER’S signature on the test forms prepared by
CONTRACTOR.

D. Equipment Checkout: Prior to energization (in the case of electrical systems and
equipment), all circuits shall be rung out and tested for continuity and shielding in
accordance with the requirements of Division 16, Electrical.

E. Component Calibration and Loop Testing: Prior to energization (in the case of
instrumentation system and equipment), all loops and associated instruments shall
be calibrated and tested, as specified in Division 17, Instrumentation.

F. Electrical Resistance: Electrical resistance testing shall be in accordance with the
requirements of Division 16, Electrical.

G. Pre-Startup Tests: Pre-startup tests shall include the following:
1. Alignment of equipment using reverse dial indicator method.
2. Pre-operation lubrication.
3. Tests in accordance with the manufacturers’ recommendations for pre-start
preparation and pre-operational check out procedures.
4. Pre-Startup tests shall conform to the requirements of Section 01751, Starting
and Placing Equipment in Operation.

H. System Performance Tests

1. System Performance Tests are broken in to (2) groups of tests, Verification
and Demonstration testing. Refer to the Guidance Manual for further definition
of how to develop System Performance Tests.

2. General: Once all affected equipment has been subjected to the required pre-
operational check out procedures and the ENGINEER has witnessed and has
not found deficiencies in that portion of the Work, individual items of
equipment and systems may be started and operated under simulated operating
conditions to determine, as nearly as possible, whether the equipment and
systems meet the requirements of these specifications.

3. For each system performance test phase, the equipment shall be operated a
sufficient period of time to determine machine operating characteristics,
including noise, temperatures and vibration; to observe performance
characteristics; and to permit initial adjustment of operating controls and shall
last no less than the continuous days indicated in Section 01810 -
Commissioning. When testing requires the availability of auxiliary systems
such as looped piping, electrical power, compressed air, control air, or
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instrumentation which have not yet been placed in service, provide acceptable
substitute sources, capable of meeting the requirements of the machine, device,
or system, at no additional cost to the OWNER. Disposal methods for test
media shall be subject to review and approval by the OWNER and
ENGINEER. During the performance test period, obtain baseline-operating
data on all equipment with motors greater than one horsepower to include
amperage, bearing temperatures, and vibration. The baseline data shall be
collected for the OWNER to enter in a Preventive Maintenance Program.

4. Test results shall be within the tolerances set forth in the detailed specification
Sections of the Contract Documents. If no tolerances have been specified, test
results shall conform to tolerances established by recognized industry practice.
Where, in the case of an otherwise satisfactory performance test, any doubt,
dispute, or difference should arise between the ENGINEER and
CONTRACTOR regarding the test results or the methods or equipment used
in the performance of such test, then the ENGINEER may order the test to be
repeated. If the repeat test, using such modified methods or equipment as the
ENGINEER may require, confirms the previous test, then all costs in
connection with the repeat test will be paid by the OWNER. Otherwise, the
costs shall be borne by CONTRACTOR. Where the results of any
performance test fail to comply with the contract requirements for such test,
then such repeat tests as may be necessary to achieve the contract requirements
shall be made by CONTRACTOR at his expense.

5. Provide, at no expense to the OWNER, all power, fuel, compressed air
supplies, water, and chemicals, all labor, temporary piping, heating,
ventilating, and air conditioning for any areas where permanent facilities are
not complete and operable at the time of functional tests, and all other items
and work required to complete the functional tests. Temporary facilities shall
be maintained until permanent systems are in service.

6. Should the testing period be halted for any reason, the operational testing
program shall be repeated, until the specified continuous period has been
accomplished without interruption. All process units shall be brought to full
operating conditions, including temperature, pressure, flow and level.

7. Record Documents shall conform to the requirements of Section 01782,
Record Documents, of facilities involved shall be accepted and ready for
turnover to the OWNER 72 hours prior to operational testing.

8. Phase Retesting: If under test, any portion of the Work should fail to fulfill
the Contract requirements and is adjusted, altered, renewed, or replaced, tests
on that portion when so adjusted, altered, removed, or replaced, together with
all other portions of the Work as are affected thereby, shall, unless otherwise
directed by the ENGINEER, be repeated within reasonable time and in
accordance with the specified conditions. Pay to the OWNER all reasonable
expenses incurred by the OWNER, including the costs of the ENGINEER, as
a result of repeating such tests.

9. Post-Test Inspection: Once testing has been completed, all machines shall be
rechecked for proper alignment and realigned, as required. All equipment shall
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10.

be checked for loose connections, unusual movement, or other indications of
improper operating characteristics. Any deficiencies shall be corrected to the
satisfaction of the ENGINEER. All machines or devices which exhibit unusual
or unacceptable operating characteristics shall be disassembled and inspected.
Any defects found during the course of the inspection shall be repaired or the
specific part or entire equipment item shall be replaced to the complete
satisfaction of the ENGINEER, at no additional cost to the OWNER.

After the CONTRACTOR has demonstrated and proven to the ENGINEER
that all system are functioning properly and has been documented in the
approved testing and startup plan, then the CONTRACTOR shall demonstrate
this reliability to the OWNER. The OWNER demonstration shall be executed
as agreed upon and documented per the approved testing and startup plan.

I.  Operational Availability Demonstration, defined as Commissioning in the
Guidance Manual.

1.

Operational Availability Demonstration (OAD): CONTRACTOR shall

complete a 30-day OAD, which shall begin following completion of the

integrated system field test as specified above and shall continue until a time

frame has been achieved wherein the equipment, instrumentation and control

system hardware availability meets or exceeds 99.7 percent for the testing

periods indicated in Section 01810 - Commissioning and no system failures

have occurred which result in starting the OAD over again. During the OAD

the system shall be available to plant operating personnel for use in normal

operation of the Plant.

For the purpose of the Operational Availability Demonstration, the system

shall be defined as consisting of the following systems and components:

a. Submersible pumps and all associated piping, valves, instruments,
variable frequency drives, and associated control systems.

b. Biofilter odor control system and all associated piping, valves,
instruments, exhaust fans, ductwork and associated control systems.

The conditions listed below shall constitute system failures which are

considered critical to the operability and maintainability of the system. The

Operational Availability Demonstration shall be terminated if one or more of

these conditions occur. Following correction of the problem, a new 30-day

consecutive day OAD shall begin.

a. Failure to repair a hardware or software problem within 120 consecutive
hours from the time of notification of a system failure.

b. Recurrent hardware problems: If the same type of problem occurs three
times or more.

The following conditions shall constitute a system failure in determining the

system availability based on the equation specified in Paragraph 1.5.E., below

a. Failure of any equipment, instrument, or automatic control.

b. Loss of communications between devices on the communications
network.

c. Failure of one or more input/output components.
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d. Failures of any type affecting ten or more input/output points
simultaneously.

e. Failure of any type affecting one or more regulatory control loops or
sequential control strategies thereby causing a loss of the automatic
control of the process variable or process sequence operation.

f.  Failure of power supply. Where redundant power supplies are provided,
failure of one power supply shall not constitute a system failure provided
the backup power supply operates properly and maintains supply power.
Failure of the backup supply to operate properly and maintain supply
power shall constitute a system failure.

5. The system availability shall be calculated based on the following equation:

A = MTBF X  100%
MTBF + MTTR

Where:

A = system availability in percent

MTBF = average time interval between consecutive system failures
MTTR = mean time required to repair system failures

6. Time between failures shall be the period between the time that a reported
system failure has been corrected and the time of subsequent notification of
CONTRACTOR that another system failure has occurred in terms of operating
hours.

7. Time to repair shall be the period between the time that CONTRACTOR is
notified of a system failure and the time that the system has been restored to
proper operation in terms of hours with an allowance for the following dead
times which shall not be counted as part of the time to repair period.

a. Actual travel time for service personnel to get to the plant site up to a
maximum of six hours from the time CONTRACTOR is notified of a
system failure.

b. Time for receipt of spare parts to the plant site once requested up to a
maximum of 24 hours. No work shall be done on the system while waiting
for delivery of spare parts.

c. Dead time shall not be counted as part of the system available period. The
dead time shall be logged and the duration of the OAD extended for an
amount of time equal to the total dead time.

8. Completion of a commissioning period per Section 01810 — Commissioning
without any restarts of the OAD and with a system availability in excess of
99.7 percent will constitute acceptance of the System by OWNER.

9. Submit a request of acceptance after a commissioning period per Section
01810 — Commissioning without any restarts to the ENGINEER for approval.

10. All parts and maintenance materials required to repair the system prior to
completion of the OAD shall be supplied by CONTRACTOR, at no additional
cost to OWNER. If parts are obtained from the contractual spare parts
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inventory, they shall be replaced to provide a full complement of parts as
specified.

11. A System Malfunction/Repair Reporting Form shall be completed by the
OWNER and ENGINEER to document system failures, to record
CONTRACTOR notification, arrival and repair times and CONTRACTOR
repair actions. Format of the form shall be developed and agreed upon prior
to the start of the OAD.

++ END OF SECTION + +
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SECTION 01781

OPERATIONS AND MAINTENANCE DATA

PART 1 - GENERAL

1.1 DESCRIPTION

A. Provide Operation and Maintenance Data in the form of instructional manuals for
use by the OWNER'S personnel for:
1. All equipment and systems.
2. All valves, gates and related accessories.
3. All instruments and control devices.
4. All electrical gear.

B. Training or start-up on any system, process, or piece of equipment shall not be
allowed until Operation and Maintenance Manuals are reviewed by the
ENGINEER and the Operation and Maintenance Manuals have been turned over
and approved by OWNER as per 1.1.D.3.

C. Definitions:
1. Operation and Maintenance Data:

a. The term "Operation and Maintenance Data" includes all product related
information and documents which are required for preparation of the
operation and maintenance manual. It also includes all data which shall
accompany said manual as directed by current regulations of any
participating government agency.

b. Required Operation and Maintenance Data includes, but is not limited to,
the following:

1) A copy of the specification section in which the Operations and
Maintenance Manual applies.

2) Complete, detailed written operating instructions for each product or
piece of equipment including equipment function; operating
characteristics; limiting conditions; operating instructions for startup,
normal and emergency conditions; regulation and control; and
shutdown.

3) Complete, detailed written preventive maintenance instructions as
defined below.

4) Recommended spare parts lists, by generic title and identification
number, and local sources of supply for parts.

5) Written explanations of all safety considerations relating to operation
and maintenance procedures, including Material Safety Data Sheets
(M.S.D.S.’s).

6) Provide the completed Equipment Manufacturer/Vendor/Installer
Form. Form to include: name, address, phone number, fax number,
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7)
8)

9)

10)
11)
12)

13)

14)

15)

16)

e-mail address, and website of manufacturer, manufacturer's local
service representative (at a minimum), and subcontractor or installer.
Form is located in Section 01331 — Reference Forms, form number
01600-C. If multiple manufacturers of equipment are provided in a
single manual, provide a separate form for each.

Copy of warranty bond and service contract, as applicable.

As-built circuit diagrams, wiring diagrams, schematics and
functional drawings, as applicable, and either a nameplate drawing
or a copy of nameplate.

Control Panel Drawings as required by Specification 17260 are to be
provided in hard copy and electronically in AutoCAD version 2004
or newer.

Final test data, where applicable, shall be submitted as an appendix
when completed.

Disassembly, reassembly, installation, alignment, adjustment, and
checking instructions.

Provide installation data in accordance with Section 01731,
Installation Data.

Written reference to CMMS Tag number, as specified under Section
01752, Equipment and System Startup and Performance Testing,
paragraph 1.3.A.1.d.,, and as provided in Section 01630,
Computerized Maintenance Management System Tags.

Provide the completed Equipment Information Forms, in accordance
with the requirements of Section 01600, General Equipment
Provisions. Form is located in Section 01331 — Reference Forms,
form number 01600-A. If multiple manufacturers of equipment are
provided in a single manual, provide a separate data sheet for each.
Provide a completed O&M Manual Review — Form is located in
Section 01331 — Reference Forms, form number 01781-B —
Operations & Maintenance Data Review Check List.

Material Safety Data Sheets (M.S.D.S.’s) for all fluids, oils,
chemicals, and volume of each liquid used by each piece of
equipment being supplied.

2. Preventive Maintenance Instructions:

a.

OPERATIONS AND

The term "preventive maintenance instructions™ includes all information
and instructions required to keep a product or piece of equipment properly
maintained according to the manufacturer’s recommendation to fulfill the
equipment warranty condition and that the equipment or asset will reach

its maximum potential life.

The maintenance tasks frequency are driven by calendar, run-time, or

meter reading.
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D. Submittals:
Operations and Maintenance Manual

1.

a.

b.

e.

Submit operations and maintenance data to the ENGINEER within 30
calendar) days after approval of Shop Drawings, unless noted otherwise.
Final approval of all O&M Manuals will only be provided after the
OWNER and ENGINEER have reviewed and approved the individual
final O&M Manuals. A copy of the signed Final Approval  checklist
shall be included in the O&M Manuals provided to the OWNER.
Preliminary Copies:

1) Number of preliminary copies: 5 hard copiess and 1 digital PDF copy
of each O&M Manual shall be submitted to the ENGINEER for
review. The O&M Manual shall conform to the requirements as
specified herein.

2) Each preliminary O&M Manual must be submitted to and reviewed
by ENGINEER, and approved by the OWNER 30 calendar days
prior to equipment start-up. ENGINEER shall determine the timeline
for the submittal review process.

Final Copies:

1) Number of Final Copies: 5 hard copies and 1 digital PDF copy of
each manual.

2) Not less than 30 calendar days prior to placing the equipment into
service submit all final hard copies and soft copies of the approved
O&M Manual (except for field test data) to the ENGINEER.

3) Soft copy shall be on a CD, “pdf” format — including “character
recognition”, and shall include all information provided in hard copy.
The pdf file shall be a complete electronic copy of the hardcopy with
bookmarks set for each tab in the hardcopy. The size of the pdf file
shall be limited to 50 Mb and labeled with the title of the manual and
volume number. Volumes shall be organized in a rational manner
with the separation at a bookmark tab. CD’s must be properly labeled
with the following: Facility Name, Project Title, WS number,
Specification Section # and Title of Manual. Labels must be
computer generated. Hand written labels are not acceptable.

Format Requirements:

1) Use 8-1/2-inch by 11-inch quality paper of a minimum 20 pound.
Larger drawings or illustrations are acceptable if neatly folded to the
size of 8-1/2-inch by 11-inch and each drawing or illustration placed
inside of an individual clear plastic or vinyl sheet protector.

2) All text must be legible typewritten or machine printed originals or
high quality copies of same. Manuals that contain copies that are not
clear, not completely legible, off-center, skewed, or where text or
drawings are cut by the binding holes shall be subject to disapproval.
Pages that contain approval or date stamps, comments or other
markings that cover any portion of text or drawing are unacceptable.
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3)

4)

5)

6)

7)

8)

Electronically transmitted facsimile (fax) copies are also

unacceptable.

Each page shall have a binding margin of approximately 1-1/2-inches

and be punched for placement in a “D-ring” loose-leaf binder.

Provide minimum 1-inch size or larger, white in color, D-ring

binders. Binders shall not be filled to more than 3/4 maximum of

their capacity. Non-uniform binders will not be acceptable. ldentify

each binder with the following:

a) Title "OPERATING AND MAINTENANCE
INSTRUCTIONS".

b) Title of Project.

c) Specification Section Number and Title.

d) Name of the Provider of the Manual.

e) WSD WS#

Coordinate with the ENGINEER and OWNER to develop a

comprehensive, practical, and consistent indexing system for the

Operations and Maintenance Manuals. The ENGINEER and the

OWNER shall review the indexing system before any manuals are

submitted in draft form.

Use dividers and indexed tabs between major categories of

information such as operating instructions, preventive maintenance

instructions, or other. When necessary, place each major category in

a separate binder.

Provide a Table of Contents for each binder. The Table of Contents

will have an appendix place holder for the final Test Data Forms. The

soft copy content shall be identical to the hard copy’s Table of

Contents.

Identify products by their functional names in the table of contents

and at least once in each chapter or Section. Thereafter, abbreviations

and acronyms may be used if their meaning is explained in a table in

the back of each binder. Use of model or catalog numbers or letters

for identification is not acceptable.

Indicate all components of the equipment on catalog pages by

highlighting or some other clearly definable medium for ease of

identification.

f.  Changes after Installation:

1)

2)

OPERATIONS AND

Final test data, changes and/or upgrades made to the systems after
initial installation and during the start-up and commissioning phases,
including equipment information and as-built wiring schematics,
shall be submitted as an appendix to the Operations and Maintenance
Manuals.

Digital PDF copies of all revised Shop Drawings and Documentation
that represent changes made during start-up and commissioning shall
be submitted to the ENGINEER to replace initial drawings and

01781-4 May 2023
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documentation contained in the Operations and Maintenance
Manuals.
2. Preventive Maintenance Instruction Submittal

a. All preventive maintenance instruction described above in paragraph
1.1.C.2 shall be provided to the ENGINEER separate from the Operations
and Maintenance Manual submittal. The submittal timeline shall be
determined by the ENGINEER; however, the City requires that all new
assets and their preventive maintenance tasks are documented into the
CMMS when the assets are ready for the commissioning process.

b. Preventive maintenance information shall be reviewed and approved by
the department’s Asset Management Group. The information shall be per
the asset’s manufacturer’s recommendation and includes, but is not
limited to, the following:

1) The manufacturer’s written procedure on how to perform the
preventive maintenance task with illustrations for each preventive
maintenance task including list of required specialty tools.

2) Recommended schedule/frequency for execution of each preventive
maintenance task.

3) List all assets that need the specific preventive maintenance task.

4) Estimate of duration in hours to perform each preventive
maintenance task. This value should only reflect just the time to
perform the preventive maintenance task itself and not include any
preparation/access time. It is also assumed that the staff has the
necessary maintenance skill to perform the task.

5) Number of staff needed perform the preventive maintenance task

c. The manufacturer’s preventive maintenance task procedure shall be
provided in electronic format (MS WORD file format or PDF with optical
character recognition (OCR) feature). The ENGINEER shall format the
preventive maintenance information and instructions into the MS EXCEL
file format and arrange as indicated in the example below.

Preventive Est. | Est. | Freq. | Unit | Procedure No.
Maintenance Hrs | Staff
Description

1| Change oil 2 1 12 mos “1234”

2| Change seals |5 2 200 hrs “6789”

3| ---- — — — - -

Assets IDs Asset Decription

12345678 Raw Water Pumping, Pump No.2

98765432 Finished Water Pumping, Pump No. 4
OPERATIONS AND 01781-5 May 2023
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1.2 OPERATION AND MAINTENANCE

A. Operation and Maintenance data shall be provided for the following equipment.

Equipment Specification Section
Electric Motors larger than 250 Horsepower 11001
End Suction Submersible Pumps 11318
Packaged Biofilter Odor Control 13126
Stainless Steel Slide Gates 11287
Plug Valves 15112
Check Valves 15114
Specialty Valves 15119
Disconnect Switches 16143
Variable Frequency Drives 16425
Uninterruptible Power System 16443
Level Sensor 17051
Pressure Transmitter 17052
PLC 17262

1.3 OPERATIONS AND MAINTENANCE TRANSMITTAL FORM

A. Upon receipt of the Vendor Operations & Maintenance Manual from the
Manufacturer /Supplier, complete the CONTRACTOR review and submit the
Operations and Maintenance Transmittal Form as specified in Section 01331, Form
01781-A to the ENGINEER. ENGINEER to complete the form and attach to the
Manual when delivered to the OWNER.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION + +
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SECTION 01782

RECORD DOCUMENTS

PART 1 - GENERAL

1.1

DESCRIPTION

A

Maintain and provide the ENGINEER with Record Documents as specified below,
except where otherwise specified or modified in Division 2, Site Work, through
Division 17, Instrumentation.

Definitions

1.

Contract Documents: The contract documents include the drawings,
specifications, and addenda developed and furnished to the CONTRACTOR
at the beginning of construction.

As-Built Drawings: As-built drawings are an annotated set of drawings
prepared by the CONTRACTOR. They show, in red, as-constructed changes
to the original Contract Documents that have been made during the
construction process. The As-Built Drawings may include supplemental
drawings to provide the necessary detail, comply with project standards or
where annotation would otherwise be impractical.

Record Drawings: Record Drawings are prepared by the ENGINEER and
reflect as-constructed changes that the CONTRACTOR annotated in the As-
Built Drawings.

Record Documents: The Record Documents include Record Drawings,
specifications, addenda, approved shop drawings, samples, photographs,
change orders, other modifications to the Contract Documents, test records,
survey data, field orders, Request for Information, submittals and all other
documents pertinent to the CONTRACTOR’S Work.

Maintenance of Documents:

1.

2.

Three sets of black line sets of plans, including any Addenda, of the Drawings
will be furnished to CONTRACTOR by the OWNER.

Maintain in CONTRACTOR’S field office in clean, dry, legible condition
complete sets of the following: Drawings, Specifications, Addenda, approved
Shop Drawings, Samples, Photographs, Change Orders, other modifications of
Contract Documents, test records, survey data, Field Orders, and all other
documents pertinent to CONTRACTOR’S Work.

Provide files and racks for proper storage and easy access. File in accordance
with filing format of Construction Specification Institute (CSI), unless
otherwise approved by ENGINEER.

Make documents available at all times for inspection by ENGINEER and
OWNER.

Record Documents shall not be used for any other purpose and shall not be
removed from CONTRACTOR’S office without ENGINEER’S approval.

RECORD DOCUMENTS 01782-1 May 2023
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Any contractually required testing provided by others shall be thoroughly
documented by the CONTRACTOR and maintained with the project Record
Documents. All testing results shall be maintained in their own separate log
for the project; being kept current weekly and made readily available for
viewing at any time.

D. Marking System: Changes, revisions, additions and deletions, to the record set of
Drawings shall be marked in Red.

E. Recording:

1.

Submit as-built drawings and make a record of the locations of all work

completed as part of the project. The as-builts must indicate the locations of

the beginning(s) and end(s) of the construction, and all valves, fire hydrants,

pipe fittings, service connections and appurtenances. They must also show

locations and elevations where significant elevation changes occur or changes

in direction in all pipe alignments. Their locations must be shown by stationing

and dimensioning from appropriate monument lines or in their absence

appropriate lot lines, property lines or easement line references.

Label the Cover Sheet, Index and each supplemental sheets of each document

“PROJECT RECORD” in 2-inch high printed letters.

Keep the As-Built Drawings current. CONTRACTOR’S refusal, failure or

neglect to maintain current As-Built Drawings shall constitute sufficient basis

for the ENGINEER to recommend the withholding of some or all of any

payment due.

Do not permanently conceal any Work until required information has been

recorded.

Drawings: Legibly mark to record actual construction including:

a. Depths of various elements of foundation in relation to datum.

b. Horizontal and vertical location of underground utilities and
appurtenances referenced to permanent surface improvements.

c. Location of internal utilities and appurtenances concealed in construction
referenced to visible and accessible features of structure.

d. Field changes of dimensions and details.

e. Changes made by Change Order or Field Order.

f.  Details not on original Drawings.

Specifications and Addenda: Legibly mark up each Section to record:

a. Manufacturer, trade name, catalog number, and supplier of each product
and item of equipment actually installed.

b. Changes made by Change Order or Field Order.

c. Other matters not originally specified.

F. Record Drawings:

1.

As-Build Drawings shall be prepared for all the Work included in the Contract.
On a weekly basis, furnish to the ENGINEER a full size annotated copy of the
As-Build Drawings that include changes from the previous week’s As-Build
Drawing submittal. Annotations shall include redlined “clouds” of only those
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changes from the previous week’s submittal. The redlined As-Build Drawings
shall show the actual in-place installation of the items installed under this
Contract. The redlined As-Build Drawings shall show the Work in plan and
sections as required for clarity with reference dimensions and elevations that
will be used to develop complete Record Drawings.

2. Develop and furnish to the ENGINEER, redlined Instrumentation and Control
and Electrical Drawings showing one line diagrams with all conduit and wire
sizes shown of the distribution systems and the actual in-place grounding
system, lighting arrangement, motor control centers, corrected wiring
diagrams, equipment and conduit and cable plans.

a.

The Contract Drawings may be used as a starting point in developing these
Instrumentation and Control and Electrical As-Build Drawings.
Subcontractor and manufacturer drawings may be included in this
drawing package. The drawing package must be fully integrated and
include the necessary cross references between drawings. The drawing
package shall include interconnection and termination details to
equipment furnished under this Contract.

All As-Build Drawings must be submitted on a weekly basis for approval

of the ENGINEER. This shall include the following composite drawings

for the system being furnished:

1) Schematic (Elementary) Diagrams: This shall include, but not be
limited to, complete schematics including items furnished by others
for the following:

a) Motor Control Circuits for Starters furnished under this
Contract.
b) HVAC Control Panels furnished under this Contract.

2) Wiring (Connection) Diagrams: These shall be included for all pre-
wired equipment furnished under this Contract.

3) Interconnection Diagrams: These shall include all interconnections
to be furnished under this Contract.

4) Conduit and Cable Schedules: These shall include all conduit and
cable furnished under this Contract.

5) Dimension of Outline Drawings: These shall include all equipment
furnished under this Contract.

6) Power and Lighting Layout Drawings: These shall include all
conduits and wiring furnished under this Contract.

3. In addition to the redlined As-Build Drawings, prepare and submit CADD
“.dwg” files, version 2004 or version approved by the OWNER, for all
supplemental drawings used to complete the As-Build Drawings.

4. Survey results shall be posted to the as-builts on a weekly basis.

G. Submittals:

1. Acceptance of CONTRACTOR’S monthly application for payment shall be
dependent on the ENGINEER’S acceptance and agreement that
CONTRACTOR’S As-Build Drawings and weekly submittals are complete,
thorough and acceptable in showing all Work up through and including such
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work as CONTRACTOR is claiming for completion and payment on
CONTRACTOR'’S application for payment. Any items which do not appear
on the As-Build Drawings in complete and acceptable form shall not be paid
for in CONTRACTOR’S monthly payment.

2. Examination by the ENGINEER of CONTRACTOR’S As-Build Drawings
will be made on a weekly basis to determine completion for consideration of
monthly pay application. Also, make available all As-Build Drawings at all
times to the ENGINEER for examination.

3. Prior to Completion of the Work, deliver final As-Build Drawings to
ENGINEER. Substantial completion will not be made until satisfactory final
As-Build Drawings are received by ENGINEER.

4. Accompany final and weekly submittals with transmittal letter containing:

Date.

Project title and number.

CONTRACTOR'’S name and address.

Title and number of each As-Build Drawings.

Certification that each document as submitted is complete and accurate.

Signature of CONTRACTOR, or his authorized representative.

D OO o

PART 2 - PRODUCTS (NOT USED)

PART 3 -EXECUTION (NOT USED)

++ END OF SECTION + +
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SECTION 01783
SPARE PARTS AND MAINTENANCE MATERIALS

PART 1 - GENERAL

1.1 DESCRIPTION

A. Submit a complete list of all spare parts required for the project for review and
comments to the ENGINEER and OWNER by no later than 50 percent of the
project construction completion. The list shall include details such as equipment
identification, part description, manufacture, and manufacturer part number,
location in system, local vendor, storage requirements, storage location, and
approximate cost. This completed list will be used to inventory all parts at time of
turn over to the OWNER.

B. Spare parts and materials required to be supplied in the Contract Documents shall
be furnished in manufacturer’s unopened cartons, boxes, crates or other protective
covering suitable for preventing corrosion or deterioration for the maximum length
of storage which may be normally anticipated. They shall be clearly marked and
identified as to the name of manufacturer or supplier, applicable equipment, part
number, description and location in the equipment. All parts shall be protected and
packaged for a shelf life of at least ten years.

C. During construction, store parts in buildings or trailers with floor, roof and closed
sides and in accordance with manufacturers’ recommendations. Protect from
weather, condensation and humidity.

D. Parts and materials shall be delivered to the OWNER upon Substantial Completion
of the Work or during the commissioning period of the system. Until that occurs,
place spare parts in permanent storage rooms or areas approved by the OWNER.
The turnover procedures shall be developed by the ENGINEER.

E. Provide a letter of transmittal along with the Spare Parts Receiver Form 01783-A
in Specification 01331 — Reference Forms.

F. Full responsibility for loss or damage to parts and materials until they are
transmitted to the OWNER, belongs to CONTRACTOR.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION + +
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SECTION 01784
POST FINAL INSPECTION

PART 1 - GENERAL

1.1 DESCRIPTION

A. Approximately four to six months after the date of substantial completion,
ENGINEER will make arrangements with OWNER and CONTRACTOR for a
Post-Final Inspection and will send a written notice to OWNER and
CONTRACTOR advising of the date and time of the inspection.

B. After the inspection, ENGINEER will inform CONTRACTOR of any corrections
required.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION + +
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SECTION 01810

COMMISSIONING

PART 1 - GENERAL

1.1 SUMMARY

A. This Section Includes: Responsibility of the OWNER, ENGINEER and
CONTRACTOR during the Commissioning Phase(s) of the Project.

B. Start-up and Commissioning of the Work, or a specified part of the Work, under
this Project shall be as described in Section 01111, Schedule of Completion and
Section 01143, Coordination with OWNER’S Operations. Work under this Section
shall not start until the Work under Section 01111, Schedule of Completion,
Section 01143, Coordination with OWNER’S Operation, Section 01751, Starting
and Placing Equipment in Operation, Section 01752, Equipment and System Start-
Up and Performance Testing; Section 01781, Operation and Maintenance Data,
Section 01782, Record Documents and Section 01821, Instruction of Operations
and Maintenance Personnel. Also, Special Tests as defined under the individual
technical specifications, Divisions 0 to 18 has been completed; and Notice of
Substantial Completion for the Work as defined in the Supplementary Conditions
has been completed and issued by the ENGINEER. Spare parts shall also be on-
site and accepted prior to Commissioning.

1.2  DEFINITIONS

A. Commissioning: The sequential process in which a newly constructed facility is put
into successful operation.

B. Successful Operation: The resultant operation of all the processes and related
controls in a manner that is consistent with the Contract Documents.

C. Manual Operational Mode: This operational mode represents the lowest level of
control philosophy utilized in the plant instrumentation and control system. For all
practical purposes, it means that an operational control decision requiring
equipment or process monitoring or control will require an individual to physically
go to the local control for the associated task in order to operate the facility. In the
manual operational mode, the focus will be on verifying that the equipment and
processes function correctly, independent of the instrumentation system and
control system. The estimated duration of the manual commissioning period is 25
percent of the total Work/Work area commissioning duration.

D. Semi-Automatic Operational Mode: The highest level of control philosophy
utilized in the plant instrumentation and control system.
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13 SUBMITTALS

A. Preventive and Unscheduled Maintenance Plan: Submit detailed plan prior to start
of Commissioning for providing all preventive and unscheduled maintenance of all
equipment and facilities in the plant throughout the entire commissioning phase of
the project.

B. OWNER’S Personnel Training Schedule and Plan: Submit detailed plan and
schedule for training OWNER’S personnel in accordance with Section 01821,
Instruction of Operations and Maintenance Personnel.

14 REQUIREMENTS
A. Commissioning process will commence after issuance of the Work/Work area

Notice of Substantial Completion to CONTRACTOR.

The commissioning process for the Project will consist of the following:

Commissioning Phases
Commissioning
Phase Work/Work Commissioning Duration
Area Requirements (Calendar Days)
Phase 1 — Submersible All equipment and 14
Manual/Semi- | Pumps and instruments in manual consecutive
Auto Biofilter (local) and semi uninterrupted days
Performance automatic modes of
Test operation
Phase 2 — Submersible All equipment and 14 consecutive
Automatic Pumps and instruments in uninterrupted days
Performance | Biofilter automatic modes of
Test operation
Phase 3 - Submersible All equipment and 30 consecutive
OWNER Pumps and instruments in uninterrupted days
Automatic Biofilter automatic modes of
Demonstration operation
Test

Items required to be completed prior to the start of Commissioning include:
1. All Vendor Operations & Maintenance Manuals.

2. All required Training.
3. All required spare parts.
4. After approval of the Specification 01630 - Computerized Maintenance
Management System Tags, CONTRACTOR shall provide and install all tags.
5. Any other items required under the contract.

COMMISSIONING
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D.

1.5

During the course of the Commissioning Process and Phases, the ENGINEER and
OWNER will evaluate design related issues and recommend design modifications
which shall be implemented by CONTRACTOR through the Change Order
process.

No system or subsystem shall be started up for continuous operation unless all
components of that system or subsystem, including instrumentation, have been
tested and proven to be operable as intended by the Contract Documents.

RESPONSIBILITIES

Responsibilities listed do not relieve CONTRACTOR from all other
responsibilities and duties associated with project closeout as defined in Division
0 and Division 1, General Requirements of the Specifications.

CONTRACTOR'’S Responsibilities during the Commission Process:

1. Provide on call service (24 hours per day and seven days per week), which
includes all staff, labor, materials, equipment and appurtenances required for
carrying out CONTRACTOR’S commissioning duties described below.

2. All Change Order work resulting from the evaluation of design-related issues
by the ENGINEER and OWNER.

3. All preventive and unscheduled maintenance of all equipment and facilities.

This shall include, but not be limited to the following:

a. Providing all lubricants.

b. Lubrication of all equipment in accordance with Manufacturer’s
recommendations.

c. Perform all Manufacturer recommended preventive maintenance,
including instrument calibrations.

d. Exercise all equipment not in use during Commissioning phase.

e. Repair all failed equipment.

f.  Periodic check of all equipment alignment, vibration, and noise levels to
ascertain conformance with Specifications.

g. Provide all parts required for equipment repair.

h. Provide all tools and miscellaneous equipment required for equipment
repair.

i.  Administration/logging/documentation of all preventive maintenance and
repair work.

j.  Cleanup associated with equipment failure and repair.

k. Daily cleanup of buildings and site.

I.  Landscaping maintenance.

m. Roadway cleanup and maintenance.

n. Replacement of all HVAC filters.

Warranty related issues/items.

Other contractual requirements including, but not limited to, incomplete Work

list.

ok~
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C. OWNER'’S Responsibilities during the Commissioning Process:
1. Perform all laboratory analysis required for plant operations.
2. Assisting ENGINEER in the evaluation of design related issues and
recommendations of modifications to be implemented by CONTRACTOR
through the change order process.

D. ENGINEER’S Responsibilities during Commissioning Process:
1. Answer technical questions from the CONTRACTOR and OWNER with
Operation of facilities.
2. Provide liaison and coordination between CONTRACTOR and OWNER’S
activities.
3. Administer any Change Order work performed by CONTRACTOR.

E. Based upon the data compiled during the commissioning period modifications may
be required. The ENGINEER and OWNER may issue a request for proposal to
modify the Work, to change design or process related issues. A respond to these
requests is expected.. Appropriate cost and time adjustment will be made to
address the proposed change.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION + +
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SECTION 01821

INSTRUCTION OF OPERATIONS AND MAINTENANCE PERSONNEL

PART 1 - GENERAL

1.1 DESCRIPTION

A. Provide the services of factory-trained maintenance specialists to instruct
OWNER'’S operations and maintenance personnel in the recommended operation
and the preventive maintenance procedures for equipment specified in the
equipment Sections.

B. The qualifications of specialists shall be subject to approval by ENGINEER.

C. Coordinate these services at times acceptable to OWNER and ENGINEER, with a
minimum of 14 days prior notice.

D. Manufacturer shall provide a combination of classroom and field training. All
training shall be conducted at the Facility, unless otherwise stated in the equipment
Sections. Class size shall be limited to no more than 15 trainees. Manufacturer
shall provide training for all plant shifts, or as approved by OWNER.

E. Manufacturer shall allow any and all training sessions to be videotaped by
OWNER.

F. Section 01600, General Equipment Provisions, Section 01620, Installation of
Equipment, Section 01751, Starting and Placing Equipment in Operation, and
Section 01752, Equipment and System Startup and Performance Testing, includes,
additional requirements for manufacturer’s and supplier’s field and test data.

G. Instruction of OWNER'’S personnel shall commence only after the equipment has
been started, approved Operation and Maintenance Manuals have been turned over
to the OWNER, and acceptance tests have been completed according to the
provisions in Section 01751, Starting and Placing Equipment in Operation, and
Section 01752, Equipment and System Startup and Performance Testing.

H. Submit a copy of this Section 01821, Instruction of Operations and Maintenance
Personnel, to all manufacturers of equipment for this contract.

1.2 SUBMITTALS

A. The CONTRACTOR shall submit to the ENGINEER for review and comment, by
no later than 60 percent of project construction, a complete list of all training

INSTRUCTION OF 01821-1 May 2023
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courses and duration of each training course required in the specifications and
contract documents.

B. No later than 75 percent project construction completion the Manufacturer or
Manufacture Representative shall develop and submit for approval the following:
1. Proposed Lesson Plan for each scheduled instruction 14 calendar days prior to

commencement of training. Lesson plans shall be approved minimum of
7 calendar days prior to scheduled instruction.

2. Credentials of their designated operations and maintenance instructor shall
include a brief resume and specific details of the instructor’s experience
pertaining to; operation of, maintenance of, and training for the equipment
specified.

3. Training Request Form: Submit the Training Request Form to the ENGINEER
14 calendar days prior to the requested training date. Form is located in
Section 01331 — Reference Forms, form number 01821-B.

4. There shall be separate “Operations” and “Maintenance” staff training.

1.3 INSTRUCTION LESSON PLAN

A. Manufacturer’s proposed Lesson Plan shall include the elements presented in the
outline of Instruction Lesson Plan in Paragraph 1.3.D., below, of this Section.
Specific components and procedures shall be identified in the proposed Lesson
Plan.

B. Manufacturer’s proposed Lesson Plan shall detail specific instruction topics.
Training aids to be utilized in the instruction shall be referenced and attached where
applicable to the proposed Lesson Plan. “Hands-On” demonstrations planned for
the instruction shall be described in the Lesson Plan.

C. The manufacturer shall indicate the estimated duration of each segment of the
training Lesson Plan.

D. Instruction Lesson Plan shall include the following as a minimum:

1. Equipment Operation:

a. Describe equipment’s operating (process) function.

b. Describe equipment’s fundamental operating principals and dynamics.

c. Identify equipment’s mechanical, electrical and electronic components
and features.

d. Identify all support equipment associated with the operation of subject
equipment (e.g., air intake filters, valve actuators, motors).

e. Recommend standard operating procedures to cover start-up, routine
monitoring and shutdown of the equipment.

2. Detailed Component Description:

a. Identify and describe in detail each component’s function.
INSTRUCTION OF 01821-2 May 2023
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b.

C.

Where applicable, group related components into subsystems. Describe
subsystem functions and their interaction with other subsystems.
Identify and describe in detail equipment safeties and control interlocks.

3. Equipment Preventive Maintenance (PM):

a.

©Tao0oC

J-

Describe PM inspection procedures required to:

1) Perform an inspection of the equipment in operation.

2) Spot potential trouble symptoms and anticipate breakdowns.

3) Forecast maintenance requirements (predictive maintenance).
Define the recommended PM intervals for each component.

Provide lubricant and replacement part recommendations and limitations.
Describe appropriate cleaning practices and recommend intervals.
Identify and describe the use of special tools required for maintenance of
the equipment.

Describe component removal/installation and disassembly/assembly
procedures.

Perform at least two “hands-on” demonstrations of preventive
maintenance procedures.

Describe recommended measuring instruments and procedures, and
provide instruction on interpreting alignment measurements, as
appropriate.

Define recommended torquing, mounting, calibration and/or alignment
procedures and settings, as appropriate.

Describe recommended procedures to check/test equipment following a
corrective repair.

4. Equipment Troubleshooting:

a.
b.
C.

Define recommended systematic troubleshooting procedures.

Provide component specific troubleshooting checklists.

Describe applicable equipment testing and diagnostic procedures to
facilitate troubleshooting.

1.4  TRAINING AIDS

A. The manufacturer’s instructor shall incorporate training aids as appropriate to assist
in the instruction. As a minimum, the training aids shall include text and figure
handouts. Other appropriate training aids are:

1. Audio-Visual Aids (e.g., films, slides, videotapes, overhead transparencies,
posters, blueprints, diagrams, catalogue sheets).

2. Equipment cutaways and samples (e.g., spare parts and damaged equipment).

3. Tools (e.g., repair tools, customized tools, measuring and -calibrating
instruments).

B. The manufacturer’s instructor shall utilize descriptive class handouts during the
instruction. Photocopied class handouts shall be good quality reproductions. Class
handouts should accompany the instruction with frequent reference made to them.

INSTRUCTION OF 01821-3 May 2023
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Customized handouts developed especially for the instruction are encouraged.
Handouts planned for the instruction shall be attached with the manufacturer’s
proposed Lesson Plan.

1.5 “HANDS-ON” DEMONSTRATIONS

A. The manufacturer’s instructor shall present “hands-on” demonstrations of
operations and maintenance of the equipment for each scheduled group. The
proposed “hands-on” demonstrations should be described in the manufacturer’s
proposed Lesson Plan.

1.6 TRAINING SCHEDULE

A. Each manufacturer shall provide as a minimum the following minimum hours of
onsite training. Travel time and expenses are responsibility of manufacturer and
are not included in training schedule time.

) : Training
Equipment Section Hours
End Suction Submersible Pumps 11318 8
Packaged Biofilter Odor Control System 13126 8

B. The plant operators work on a shift schedule. Develop the training schedule to
account for training classes for each shift.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION + +
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SECTION 02145

DIVERSION OF WATER OR SEWAGE FLOW AND DEWATERING

PART 1 - GENERAL

1.1 DESCRIPTION

A. Scope:

1. This section describes the existing conditions for temporary bypassing
and dewatering of water systems or sewers for internal television
inspection (CCTV), cleaning operations and/or rehabilitation of project
pipelines. Temporary bypass pumping is very important for the project,
including the maintenance of service to customer connections or making
alternative arrangements acceptable to customers.

B. Requirements:

1. Proved all labor, materials and supervision to temporary bypass flow
around the work in accordance with the specified needs of the
rehabilitation method being utilized and dewater the pipelines in
preparation for cleaning and rehabilitation.

2. Provide the design of the bypass arrangement and describe the means and
methods of accomplishing the bypassing and submitted to the
ENGINEER to determine conformance to project objectives.

3. Prior to placing the bypass system into operation, successfully test the
system to 1.5 times the maximum operating pressure of the system.

4. Notify the ENGINEER 48 hours prior to shutting down or operating the
bypass. Provide continuous manned monitoring of the bypass flow.

5.  Should a spill occur, immediately contact the ENGINEER and provide
immediate and proper cleanup.

C. Experience:
1. Utilize staff and/or a subcontractor that has been directly responsible for
the completion of a project that required the bypass pumping of water or
sewage flows in excess of 16 mgd.

1.2 SUBMITTALS

A. At the Preconstruction Conference, submit drawings and complete design data
showing methods and equipment proposed to be utilized in the water piping
or sewer bypassing for review by the ENGINEER. Include the following
information in the submittal.

DIVERSION OF WATER OR 02145-1 May 2023
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1. Drawings indicating the scheme and location of temporary water or sewer
line plugs, bypass discharge lines and the method and location for
discharging the bypass lines.

Capacities of pumps, prime movers and standby equipment.

Design calculations proving adequacy of the system and selected
equipment sealed by a Professional Civil Engineer, registered in the State
of Arizona.

Standby Power Source

Staffing Plan

Secondary Containment Provisions

Spill Response Plan

Odor Control Plan

wmn

e

1.3 JOB CONDITIONS

A. Available Flow Data:

1. Available flow data for the water systems or sewers to be rehabilitated at
the projects is located in Part 3, Section 3.1 of this specification. Flow
data for the service laterals is not available. Determine the flow in
service laterals and submit the data to the ENGINEER.

B. Protection:
1. Bypassing to the ground surface, receiving waters, storm drains or
bypassing which results in soil or groundwater contamination or any
potential health hazards is not permitted.

C. Scheduling:

1. The bypassing system is not allowed to be shut down between shifts, on
holidays, weekends or during work stoppage without written permission
from the ENGINEER. Provide an attendant, around the clock, whose
only duty is to maintain the bypass pumping system until the bypassing
of that specific pipeline is no longer required.

D. Service Lines:

1. Water or sanitary sewers to be bypassed may have service lines
connected to adjacent users. The known service lines have been shown
on the construction drawings. Verify the locations of these lines and any
other service lines not shown on the drawings.
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PART 2 - PRODUCTS

2.1 MATERIALS

A. Provide temporary pumps, conduits and other equipment to bypass flow
around the work area. Furnish all necessary labor and supervision to set up
and operate the pumping and bypass system.

1. Provide critical grade sound attenuated pumps capable of achieving an
operating noise level of 70 decibels or less measured at a distance of 50
feet from the operating pump for the bypass pumping. Conduct sound
measurement tests in accordance with the American National Standards
S. 13-1971.

2. Provide pumps and bypass lines of adequate capacity and size to handle
the required capacity.

3. Each internal combustion engine, used for any purpose on the job or
related to the job, shall be equipped with a muffler of a type
recommended by the manufacturer. No internal combustion engine shall
be operated on the project without said muffler.

B. Maintain on site, sufficient equipment and materials to ensure continuous and
successful operation of the bypass system. Unless otherwise approved by
ENGINEER, provide standby pumps on site for a minimum 50% redundancy
of the bypass system flow except at least 100% redundant capacity must be
provided if only one pump is being used to bypass flows. Provide, install in-
place, make fully operational and be fueled at all times the standby pumps,
equipment and piping. Maintain on site a sufficient number of valves, tees,
elbows, connections, tools, water line or sewer plugs, piping and other parts
or system hardware to ensure immediate repair or modifications of any part of
the system as necessary.

C. Unless otherwise approved by ENGINEER, provide and install fully
operational redundant bypass line(s) so they can be placed in service in the
event one of the bypass lines develops a leak. Provide 33% redundancy in the
bypass piping for design flows, except at least one redundant bypass line must
be provided when less that three bypass lines are provided by design. Provide
and install independent valves on all lines for the bypass pump system so they
can be quickly activated or removed form service if necessary.

D. Install all pumps, generators and other equipment with sufficient secondary
containment to protect against gasoline, oil and hydraulic fluid spills. Provide
a berm at the edge of the containment to prevent direct runoff of spills.
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PART 3 - EXECUTION

3.1 ESTIMATED FLOWS IN THE PROJECT PIPELINE

A. The following paragraph provides estimated peak daily dry weather flow
information for the project pipeline. The information was obtained from the
City of Phoenix. For questions pertaining to this information contact the City
of Phoenix, Water Services Department, 200 West Washington Street,
Phoenix, Arizona, during normal business hours.

B. The approximate estimated dry weather low flow, average daily dry weather
flow and peak dry weather flow for Lift Station 66 are listed below in Table
1. Use of this flow data in no way relieves responsibilities for design,
construction and operation of an adequate and properly functioning bypass
system. Rain events may result in significantly larger flow rates. Make own
determination of bypass capacity needs. The bypass design must provide
sufficient capacity to handle this increase.

TABLE 1
Dry Weather Flow Estimates
Location: Low Flow: Average Flow: Peak Flow:
Lift Station 66 4 10 16

C. Monitoring Flows:
1. Monitor flows and bypass operations during the course of the project to
ensure proper operation and ensure against upstream surcharges and/or
spills.

D. Service Lines:

1. Water or sewer service to customers must be maintained during the
course of the work, unless other acceptable arrangements are made with
the customer.

2. The ENGINEER shall provide a public information representative to
accompany the CONTRACTOR when visiting customers to discuss
bypass pumping of services or making alternate arrangements with the
customer to discuss bypass pumping of services or making alternate
arrangements with the customer for service outages.

a. No matter what arrangement is made, cooperate with the
ENGINEER to provide the City of Phoenix documentation that all
affected customers have been contacted and arrangements made for
continuous service or alternate accommodations. This document
must be submitted prior to start of work on the section of line
affected.
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E. Notifications;
1. Cooperate fully in providing the ENGINEER with advance notice and
details pertaining to work schedule and individual service arrangements.

2. Notify the ENGINEER and City of Phoenix of any planned service
interruptions at least two weeks prior to the event.

3. The ENGINEER or local public involvement firm retained by the
ENGINEER shall perform notification of the work to the public.
Notification shall be made door to door with printed handouts or door
hangers. The information provided includes, at a minimum, the reason
for the interruption, the time period of the interruption and a local 24 hour
telephone hotline number for project information.

a. The first notification is to be five days before interruption of service.
Much grater advance notice may be required if an alternate to
pumping the customer’s service is proposed.

b. The second notification is to be 24 hours prior to interruption of
service.

3.2 PROTECTION

A. Water or wastewater spills, overflows and backups into customer’s properties
are not allowed. Bypassing to the ground surface, receiving waters, storm
drains or bypassing which results in groundwater contamination or potential
health hazards are not allowed.

B. Inspect the entire bypass pumping and piping system for leaks or spills on an
hourly basis. Create an inspection log and enter the time of the inspections
and the conditions of the piping and the name of the inspector into the log for
review by the ENGINEER.

C. Provide ENGINEER a copy of an emergency spill response plan. Plan shall
address notification and clean up procedures. Immediately take action to halt
and clean up all spills and immediately notify ENGINEER of any/all spills.

D. Perform all work in compliance with OSHA standards and in no case will
noise levels be permitted which would interfere with the work of the City or
others. Noise levels shall be in accordance with City of Phoenix noise
ordinance. Utilize sound attenuated bypass pumps with a maximum decibel
rating of 70 db @ 50 feet.

E. Odor Control:
1. Employ methods and procedures that mitigate the generation and
discharge of objectionable odors to the surface environment at all times.
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2. Add ferric chloride to the wastewater flow upstream of bypass pumping
operations to reduce odor. Make determination of flow characteristic for
required dosing.

a. Add the ferric chloride from a location upstream that will allow 10 to
15 minutes reaction time before the flow enters the work area. The
chemical dosing shall reduce odors generated from the wastewater
stream to a level acceptable to the City. If this is not accomplished
by adding the ferric chloride only, an additional control may be
required. Add hydrogen peroxide downstream to the flow that has
been dosed with ferric chloride. The Hydrogen peroxide shall be
added to allow a 5 — minute reaction time before the flow enters the
work area. Any dosage combination of the two chemicals may be
used to ensure continuous control of odors acceptable to the City.

3.3 DAMAGES

A. Repairs for any damage that may result from negligence, inadequate or
improper installation, maintenance, insufficient and operation of bypass
system, including mechanical or electrical failures are the responsibility of the
CONTRACTOR.

++ END OF SECTION + +
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SECTION 02220

DEMOLITIONS

PART 1 - GENERAL

11 DESCRIPTION
A. Scope:
1. Provide all labor, materials, equipment and incidentals as shown on the
Drawings, specified and required for demolitions, removal and disposal Work.
2. Included, but not limited to, are demolition and removals of existing materials,
equipment, or work necessary to install the Work as shown on the Drawings,
specified and required to connect same with existing work in an approved
manner. Demolition includes structural concrete, foundations, walls, doors,
windows, structural steel, metals, roofs, masonry, attachments, appurtenances,
piping, electrical and mechanical equipment, paving, curbs, walks, fencing, and
similar existing facilities.
3. Demolitions and removals which may be specified under other Sections shall
conform to requirements of this Section.
4. Pay for all landfill disposal fees.
1.2 SUBMITTALS
A. Schedule: Submit for approval proposed methods, equipment, and operating
sequences. Include coordination for shut-off, capping, temporary services, continua-
tion of utility services, and other applicable items to ensure no interruption of
OWNER’S operations.
1.3 JOB CONDITIONS
A. Protection:
1. Perform all demolition and removal Work to prevent damage or injury to

structures, occupants thereof and adjacent features which might result from
falling debris or other causes, and so as not to interfere with the use, and free
and safe passage to and from adjacent structures.

Closing or obstructing of roadways, sidewalks, and passageways adjacent to the
Work by the placement or storage of materials will not be permitted, and all
operations shall be conducted with a minimum interference to traffic on these
ways.

Erect and maintain barriers, lights, sidewalk sheds, and other necessary
protective devices.

Repair damage to facilities to remain, or to any property belonging to the
OWNER or occupants of the facilities. Comply with requirements of Section
02230, Clearing.
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B. Scheduling:
1. Carry out operations so as to avoid interference with OWNER'S operations and
work in the existing facilities. Comply with requirements of Section 01143,
Coordination with OWNERS Operations.

C. Notification:

1. At least 48 hours prior to commencement of a demolition or removal, notify
ENGINEER, in writing, of proposed schedule therefore. OWNER will inspect
the existing equipment and mark for identification those items which are to
remain the property of the OWNER. Do not start removals without the
permission of the ENGINEER.

D. Explosives:

1. Do not bring explosives on site nor use explosives without written consent of
authorities having jurisdiction. Such written consent will not relieve
CONTRACTOR of total responsibility for injury or damage caused by
CONTRACTOR'’S blasting operations.

2. Perform all blasting, if permitted, in compliance with applicable governing
regulations.

PART 2 — PRODUCTS (NOT USED)

PART 3 - EXECUTION

3.1 GENERAL

A. All materials and equipment removed from existing work, shall become the property
of CONTRACTOR, except for those which OWNER has identified and marked for
their use. All materials and equipment marked by the OWNER to remain the
property of the OWNER shall be carefully removed by CONTRACTOR, so as not to
be damaged, and shall be cleaned and stored on or adjacent to the site in a protected
place specified by the ENGINEER or loaded onto trucks provided by the OWNER.

B. Dispose of all demolition materials, equipment, debris, and all other items not
marked by the OWNER to remain off the site and in conformance with all existing
applicable laws and regulations.

C. Surfaces of walls, floors, ceilings, or other areas which are exposed by any of the
removals specified herein, and which will remain as architecturally finished surfaces
shall be repaired and re-finished by CONTRACTOR with the same or matching
materials as the existing adjacent surface or as may be otherwise approved by the
ENGINEER.

D. Pollution Controls: Use water sprinkling, temporary enclosures, and other suitable
methods to limit the amount of dust and dirt rising and scattering in the air to the
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lowest practical level. Comply with governing regulations pertaining to

environmental protection.

1. Do not use water when it may create hazardous or objectionable conditions such
as ice, flooding, and pollution.

2. Clean adjacent structures, facilities, and improvements of dust, dirt, and debris
caused by demolition operations. Return adjacent areas to conditions existing
prior to the start of the Work.

1. Unless otherwise approved by ENGINEER, proceed with demolition from the
top of the structure to the ground. Complete demolition Work above each floor
or tier before disturbing supporting members of lower levels.

Demolish concrete and masonry in small sections.

3. Remove structural framing members and lower to ground by means of hoists,

4. Break up and remove foundations and slabs-on-grade, unless otherwise shown
5. Locate equipment used for demolition Work, and remove demolished materials,

S0 as to not impose excessive loads on supporting walls, floors or framing.

1. All asphalt and concrete pavement demolition shall terminate at cut edges. All
edges shall be linear and have a vertical cut face.

Remove structures to the lines and grades shown on the Drawings, unless otherwise
directed by the ENGINEER. Where no limits are shown on the Drawings, the limits
shall be 4-inches outside the item to be installed. The removal of masonry beyond
these limits shall be at CONTRACTOR'S expense and these excess removals shall
be reconstructed to the satisfaction of the ENGINEER, with no additional

All concrete, brick, tile, concrete block, roofing materials, reinforcement, structural
or miscellaneous metals, plaster, wire mesh and other items contained in or upon the
structure shall be removed and taken from the site, unless otherwise approved by the
ENGINEER. Demolished items shall not be used in backfill.

After removal of parts or all of masonry walls, slabs and like work which tie into the
Work or existing work, the point of junction shall be neatly repaired so as to leave

E. Building Demolition:
2.
derricks, or other suitable methods.
on the Drawings to remain.
F. Pavement Demolition:
3.2 STRUCTURAL REMOVALS
A
compensation to CONTRACTOR.
B.
C.
only finished edges and surface exposed.
D.

The jambs, sills and heads of any windows, passageways, doors, or other openings
cut into the Work or existing work, shall be dressed with new masonry, concrete or
metal to provide a smooth, finished appearance.
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E.

3.3

Where new anchoring materials, including bolts, nuts, hangers, welds and reinforcing
steel, are required to attach the Work to the existing work they shall be included
under this Section, except where specified elsewhere.

MECHANICAL REMOVALS

3.4

Mechanical removals shall consist of dismantling and removing of existing piping,
pumps, motors, equipment and other appurtenances as specified, shown, or required
for the completion of the Work. Mechanical removals shall include cutting, capping,
and plugging as required, except that the cutting of existing piping for the purpose of
making connections thereto will be included under Division 15, Mechanical.

Existing process, water, chemical, gas, fuel oil and other piping not required for the
Work shall be removed where shown on the Drawings or where it will interfere with
the Work. Piping not indicated to be removed or which does not interfere with the
Work shall be removed to the nearest solid support, capped and left in place.
Chemical and fuel lines and tanks shall be purged and made safe prior to removal or
capping. Where piping that is to be removed passes through existing walls, it shall
be cut off and properly capped on each side of the wall.

When underground piping is to be altered or removed, the remaining piping shall be
properly capped. Abandoned underground piping shall be removed.

Waste and vent piping shall be removed to points shown. Pipe shall be plugged with
cleanouts and plugs. Where vent stacks pass through an existing roof that is to
remain, they shall be removed and the hole in the roof properly patched and made
watertight.

Any changes to potable water piping and other plumbing and heating system work
shall be made in conformance with all applicable codes and under the same
requirements as other underground piping. All portions of the potable water system
that have been altered or opened shall be pressure tested and disinfected in
accordance with Section 15050, Piping Systems, and Section 15051, Buried Piping
Installation, and local codes. Other plumbing piping and heating piping shall be
pressure tested only.

ELECTRICAL REMOVALS AND DEMOLITION

Electrical removals shall consist of the removal of existing transformers, distribution
switchboards, control panels, motors, conduits and wires, poles and overhead wiring,
panelboards, lighting fixtures, and miscellaneous electrical equipment all as shown
on the Drawings, specified, or required to perform the Work.

All existing electrical equipment and fixtures to be removed shall be removed with
such care as may be required to prevent unnecessary damage, to keep existing
systems in operation and to keep the integrity of the grounding systems.
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C. Motor Control Centers and Switchgear shall be removed or modified as shown on the
Drawings. Motor Control Centers and Switchgear to be removed shall be
disconnected and dismantled, and all components shall be disposed of off the site.
Circuit breakers and other control equipment on modified Motor Control Centers and
Switchgear that will no longer be used shall be removed, unless otherwise shown on
the Drawings or specified. All new openings cut into the modified Motor Control
Centers and Switchgear shall be cut square and dressed smooth to the dimensions
required for the installation of the new equipment.

D. Motors shall be disconnected and removed where shown on the Drawings or
specified. Motors not designated by the OWNER to be salvaged shall be removed
from the site. Motors or other electrical gear designated for reuse shall be stored in
enclosed, heated storage.

E. Abandoned Exposed Conduit and Wire: Generally, whenever a piece or groups of
equipment are removed, all associated electrical power or control wiring which are
no longer required shall be removed. The wire shall be removed back to the power
source or control panel. The conduit, unless otherwise indicated, shall be removed
back to the nearest junction box or point of conduit embedment. Abandoned
conduits or direct-burial cable concealed in floor or ceiling slabs, or in walls, shall be
cut flush with the slab or wall at the point of entrance. The conduits shall be suitably
plugged and the area repaired in a flush, smooth, approved manner. Exposed
conduits and their supports shall be disassembled and removed from the site. Repair
all areas of work to prevent rust spots on exposed surfaces.

F.  Where shown on the Drawings or otherwise required, wiring in the underground duct
or direct-burial cable system shall be removed. All such wiring shall be salvaged
and stored as specified. Verify the function of all wiring before disconnecting and
removing it. Ducts which are not to be reused shall be plugged where they enter
buildings and made watertight.

G. Existing panelboards where shown on the Drawings shall be removed and disposed
of off the site. Where shown on the Drawings or specified, they shall be replaced
with new panelboards at the same or adjacent locations. All cutting and patching
necessary for the removal and replacement of panelboards shall be performed.

H. Existing lighting fixtures shall be removed or relocated as shown on the Drawings.
Fixtures not relocated shall be removed from the site. Relocated fixtures shall be
carefully removed from their present location and reinstalled where shown on the
Drawings.

I.  Existing wall switches, receptacles, starters and other miscellaneous electrical

equipment, shall be removed and disposed of off the site, as required. Care shall be
taken in removing all equipment so as to minimize damage to architectural and
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3.5

structural members. Any damage incurred shall be repaired by CONTRACTOR to
the satisfaction of the ENGINEER, at no additional cost to the OWNER.

ALTERATIONS AND CLOSURES

3.6

Alterations shall conform with the Contract Documents, and the directions and
approvals of the ENGINEER.

Where alterations require cutting or drilling into existing floors, walls, and roofs, the
holes shall be repaired in a manner approved by the ENGINEER. Repair such
openings with the same or matching materials as the existing floor, wall, or roof or
as otherwise approved by the ENGINEER. All repairs shall be smoothly finished,
unless otherwise approved by the ENGINEER.

Openings in existing concrete slabs, ceilings, masonry walls, floors and partitions
shall be closed and sealed as shown on the Drawings or otherwise directed by the
ENGINEER. The Work shall be keyed into the existing work in a manner approved
by the ENGINEER. Reinforcing steel shall be welded to the existing reinforcing.
Welding shall conform to AWS D12.1, Reinforcing Steel Welding Code. In general,
use the same or matching materials as the existing adjacent surface. The finished
closure shall be a smooth, tight, sealed, permanent closure acceptable to the
ENGINEER.

CLEAN-UP

Remove from the site all debris resulting from the demolition operations as it
accumulates. Upon completion of the Work, all materials, equipment, waste, and
debris of every sort shall be removed and premises shall be left, clean, neat and
orderly. Comply with requirements of Section 02315, Structural Excavation and
Backfill, and Section 02230, Clearing.

++ END OF SECTION + +
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SECTION 02315

STRUCTURAL EXCAVATION AND BACKFILL

PART 1 - GENERAL

1.1 DESCRIPTION

A. Scope:

1.

5.

Provide all labor, materials, equipment and incidentals required to perform all
excavating, backfilling, filling and grading, and disposing of earth materials as
shown on the Drawings, specified, and required for construction of retaining
walls, manholes, vaults, structure foundations, underground ductbanks,
electrical manholes and handholes, and other structures and facilities required to
complete the Work in every respect.

All necessary preparation of subgrade for slabs, foundations and pavements is
included.

All temporary means required to prevent discharge of sediment to water courses
from dewatering systems or erosion are included.

No classification of excavated materials will be made. Excavation includes all
materials regardless of type, character, composition, moisture, or condition
thereof, except rock.

On-site excavated material will be classified for use as backfill material.
Excavation materials include all materials regardless of type, character,
composition, moisture, or condition thereof.

Perform all earthwork as specified in this Section.

1.2 QUALITY ASSURANCE

A. Testing Services:

1.

General: Testing of materials, testing for moisture content during placement

and compaction of fill materials, and of compaction requirements for

compliance with technical requirements of the Specifications shall be performed

by a testing laboratory as designated in Section 01451, Testing Laboratory

Services Furnished by OWNER, and Section 01452, Testing Laboratory

Services Furnished by CONTRACTOR.

OWNER'S Testing Agency Scope:

a. Test CONTRACTOR'S proposed materials in the laboratory and/or field
for compliance with the Specifications.

b.  Perform field moisture content and density tests to assure that the specified
compaction of backfill materials has been obtained.

c. Report all test results to the ENGINEER and CONTRACTOR.

Authority and Duties of OWNER'S Testing Agency: Technicians representing

the testing laboratory shall inspect the materials in the field and perform tests

and shall report their findings to the ENGINEER and CONTRACTOR. When
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the materials furnished or Work performed fails to fulfill Specification

requirements, the technician will direct the attention of the ENGINEER and

CONTRACTOR to such failure.

a. The technician shall not act as foreman or perform other duties for
CONTRACTOR. Work will be checked as it progresses, but failure to
detect any defective Work or materials shall not in any way prevent later
rejection when such defect is discovered, nor shall it obligate the
ENGINEER for final acceptance. Technicians are not authorized to
revoke, alter, relax, enlarge, or release any requirements of the Contract
Documents, nor to approve or accept any portion of the Work.

4. Responsibilities and Duties of CONTRACTOR:

a. The use of testing services shall in no way relieve CONTRACTOR of the
responsibility to furnish materials and construction in full compliance with
the Contract Documents.

b. To facilitate testing services:

1) Secure and deliver to the ENGINEER or to the testing agency, without
cost, preliminary representative samples of the materials he proposes
to use and which are required to be tested.

2) Furnish such casual labor as is necessary to obtain and handle samples
at the Work site or at other sources of material.

3) Advise the OWNER'S testing agency at least two days in advance of
any backfill operations to allow for completion of quality tests and for
the assignment of personnel.

c. CONTRACTOR'S Testing Service shall inspect and approve subgrades and
fill layers before further construction Work is performed thereon.

d. Responsibility belongs to CONTRACTOR to accomplish the specified
compaction for backfill, fill, and other earthwork, and to control his
operations by confirmation tests to verify and confirm that CONTRACTOR
has complied, and is complying at all times, with the requirements of these
Specifications concerning compaction, control, and testing.

e. The frequency of CONTRACTOR'S confirmation tests shall be not less
than as follows; each test location for trenches shall include tests for each
layer, type, or class of backfill from bedding to finish grade.

1) Trenches for structures, and underground ductbanks:

a) Inopen fields: Two locations every 1,000 linear feet.

b) Along dirt or gravel roads or off traveled right-of-way: Two
locations every 500 linear feet.

c) Crossing paved roads: Two locations along each crossing.

d) Under pavement cuts or within two feet of pavement edges: One
location every 400 linear feet.

2) For structural backfill: On 30-foot intervals on all sides of the
structure for every compacted lift but no less than one per lift on each
side of the structure for structures less than 60 feet long on a side.

3) Inembankment or fill: One per 1000 square feet on every compacted
lift.

STRUCTURAL EXCAVATION 02315-2 May 2023
AND BACKFILL



CITY OF PHOENIX: Water Services Department
PROJECT NAME: Lift Station No. 66 Refurbishment
PROJECT NUMBER: WS90400084

4) Base material: One per 1000 square feet on every compacted lift.

5) Footing Subgrade: For each strata of soil on which footings will be
placed, conduct at least one test to verify required design bearing
capacities. Subsequent verification and approval of each footing
subgrade may be based on a visual comparison of each subgrade with
related tested strata, when acceptable to ENGINEER.

6) Paved Areas and Building Slab Subgrade: Make at least one field
density test of subgrade for every 500 square feet of paved area or
building slab, but in no case less than three tests. In each compacted
fill layer, make one field density test for every 1000 square feet of
overlaying building slab or paved area, but in no case less than three
tests.

7) Foundation Wall Backfill: Take at least two field density tests, at
locations and elevations as directed by the ENGINEER.

f.  Copies of the test reports shall be submitted promptly to the ENGINEER.
CONTRACTOR'S tests to be performed by a soils testing laboratory
acceptable to the ENGINEER.

g. Demonstrate the adequacy of compaction equipment and procedures before
exceeding any of the following amounts of earthwork quantities:

1) 200 linear feet of trench backfill.

2) 10 cubic yards of structural backfill.

3) 100 cubic yards of embankment work.

4) 50 cubic yards of base material.

h. Until the specified degree of compaction on the previously specified
amounts of earthwork is achieved, no additional earthwork of the same
kind shall be performed.

i.  Periodic compliance tests will be made by the ENGINEER to verify that
compaction is conforming to the requirements previously specified, at no
costto CONTRACTOR. Remove the overburden above the level at which
the ENGINEER wishes to test and shall backfill and recompact the
excavation after the test is complete.

j.  If compaction fails to conform to the specified requirements, remove and
replace the backfill at proper density or shall bring the density up to
specified level by other means acceptable to the ENGINEER. Subsequent
tests required to confirm and verify that the reconstructed backfill has been
brought up to specified density shall be paid by CONTRACTOR.
CONTRACTOR'S confirmation tests to be performed in a manner
acceptable to the ENGINEER. Frequency of confirmation tests for
remedial Work shall be double that amount specified for initial
confirmation tests.

B. Permits and Regulations:
1. Obtain all necessary permits for Work in roads, rights-of-way, railroads, etc.
Also, obtain permits as required by local, state and federal agencies for
discharging water from excavations.
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2.

Perform excavation Work in compliance with applicable requirements of
governing authorities having jurisdiction.

C. Reference Standards: Comply with applicable provisions and recommendations of
the following, except as otherwise shown or specified.

1.

2.
3.
4

oo

10.

11.

12.
13.

ASTM A 36, Specification for Structural Steel.

ASTM A 328, Specification for Steel Sheet Piling.

ASTM D 422, Method for Particle-Size Analysis of Soils.

ASTM D 427, Test Methods for Shrinkage Factors of Soils by the Mercury
Method.

ASTM D 698, Test Method for Laboratory Compaction Characteristics of Soil.
ASTM D 1556, Test Method for Density and Unit Weight of Soil in Place by
the Sand-Cone Method.

ASTM D 2166, Test Method for Unconfined Compressive Strength Of Cohesive
Soils.

ASTM D 2922, Test Methods for Density of Soil and Soil-Aggregate in Place
by Nuclear Methods (Shallow Depth).

ASTM D 4318, Test Method for Liquid Limit, Plastic Limit and Plasticity Index
of Soils.

AISC Specifications for the Design, Fabrication, and Erection of Structural Steel
for Buildings.

OSHA Standard, Title 29, Code of Federal Regulations, Part 1926, Section .650
(Subpart P - Excavations).

Phoenix Building Code.

Uniform Standard Specifications for Public Work Construction by the Maricopa
Association of Governments (MAG) as supplemented by the City of Phoenix,
Section 206, Structure Excavation and Backfill, Section 604, Placement of
Controlled Low Strength Material, Section 702, Base Materials, Section 725,
Portland Cement Concrete, Section 728, Controlled Low Strength Material.
Where there is a conflict between MAG Standard Specifications as
supplemented by the City of Phoenix and this Specification, provisions of this
Specification shall govern.

1.3 SUBMITTALS

Shop Drawings: Submit for approval the following:

1. Excavation and Backfill Submittals:
a. Excavation Plan: Prior to start of excavation operations, a written plan
shall be submitted to demonstrate compliance with OSHA Standard 29
CFR Part 1926.650. As a minimum, excavation plan shall include:
1) Name of competent person.
2) Excavation method(s) or protective system(s) to be used.
3) Copies of "manufacturer's data" or other tabulated data if protective
system(s) are designed on the basis of such data.
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a. Excavation and backfill requirements detailing sheeting and bracing, or
other protective system(s), dewatering systems, cofferdams, and
underpinning.

b. Shop Drawings shall be prepared by a Registered Professional Engineer,
licensed in the State of Arizona, recognized as an expert in the specialty
involved. Drawings shall be submitted to ENGINEER for record purposes
only. Calculations shall not be submitted. Drawing submittals will not be
checked and will not imply approval by ENGINEER of the Work involved.
Sole responsibility for designing, installing, operating and maintaining
whatever system is necessary to satisfactorily accomplish all necessary
sheeting, bracing, protection, underpinning and dewatering belongs to
CONTRACTOR.

c. Samples of all materials, including select backfill, general backfill, crushed
stone and sand shall be submitted to the ENGINEER and the testing
service. Samples of the proposed material shall be submitted at least 14
days in advance of its anticipated use.

1. Test Reports:

a. Testing laboratory shall submit copies of the following reports directly to

ENGINEER, with copy to CONTRACTOR:

1) Tests on borrow material.

2) Tests on footing subgrade.

3) Field density tests.

4)  Optimum moisture - maximum density curve for each soil used for
backfill.

5) Tests of actual unconfined compressive strength or bearing tests of
each strata.

6) Reports of observations for conformance of borrow material to the
Project Geotechnical Report.

1.4 JOB CONDITIONS

A. Subsurface Information: Refer to Section 00700, General Conditions, and Section
00800, Supplementary Conditions, for available data on subsurface conditions. The
data is not intended as a representation or warranty of continuity of conditions
between soil borings nor of groundwater levels at dates and times other than date and
time when measured. OWNER will not be responsible for interpretations or
conclusions by CONTRACTOR. Data is solely made available for the convenience
of CONTRACTOR.

1. Additional test borings and other exploratory operations may be made by
CONTRACTOR, at no additional cost to OWNER.
2. Refer to and comply with the requirements of Section 02220, Demolitions.

B. Existing Structures: The Drawings show certain surface and underground structures
adjacent to the Work. This information has been obtained from existing records. It
is not guaranteed to be correct or complete and is shown on the Drawings for the
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convenience of CONTRACTOR. Explore ahead of the required excavation to
determine the exact location of all existing structures. Structures shall be supported
and protected from damage by CONTRACTOR. If they are broken or damaged,
restore them immediately, at no additional cost to the OWNER.

C. Existing Utilities: Locate existing underground utilities in the areas of the Work. If
utilities are to remain in place, provide adequate means of protection during all
operations.

1. Should uncharted or incorrectly charted piping or other utilities be encountered
during excavation, consult piping or utility owner and ENGINEER immediately
for directions as to procedure. Cooperate with OWNER and utility owner in
keeping services and facilities in operation. Repair damaged utilities to
satisfaction of utility owner.

2. Ingeneral, service lines to individual houses and businesses are not shown on
the Drawings, however, assume that a service exists for each utility to each
house or business.

3. Do not interrupt existing utilities serving facilities occupied and used by
OWNER or others, except when permitted in writing by ENGINEER and then
only after acceptable temporary utility services have been provided.

4. Demolish and completely remove from site existing underground utilities
indicated to be removed. Coordinate with utility companies for shut-off of
services if lines are active.

D. Use of Explosives:

1. The use of explosives will not be permitted.

2. Do not bring explosives onto site or use in the Work without prior written
permission from authorities having jurisdiction. Provide copy of authorization
to ENGINEER. Sole responsibility for handling, storage, and use of explosive
materials when their use is permitted belongs to CONTRACTOR.

E. Protection of Persons and Property: Barricade open excavations occurring as part of
the Work and post with warning lights. Operate warning lights during hours from
dusk to dawn each day and as otherwise required.

1. Protect structures, utilities, sidewalks, pavements, and other facilities from
damage caused by settlement, lateral movement, undermining, washout and
other hazards created by earthwork operations.

F. Dust Control: Conduct all operations meeting the requirements specified in Section
01414, Earthmoving and Dust Control.

G. Roadways and Walks: Unless otherwise approved by ENGINEER, excavated
material and materials of construction shall be so deposited, and the Work shall be so
conducted, as to leave open and free for pedestrian traffic all crosswalks, and for
vehicular traffic a roadway not less than ten feet in width. All hydrants, valves, fire
alarm boxes, letter boxes, and other facilities which may require access during
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construction shall be kept accessible for use. During the progress of the Work,
maintain such crosswalks, sidewalks, and roadways in satisfactory condition and the
Work shall at all times be so conducted as to cause a minimum of inconvenience to
public travel, and to permit safe and convenient access to private and public property
along the line of the Work.

PART 2 - PRODUCTS

21 SOIL MATERIALS

A. Backfill and Fill Materials:

1.

6.

Materials acceptable for use as backfill against walls, foundations, underground
ductbanks, and other structures shall be stockpiled native sandy clay or granular
soils obtained from on-site excavations and which are uniformly mixed, contain
no organic matter, nor contain rocks or fragments greater than 4-inches in size,
nor have greater than 40 percent passing the 200 sieve. The maximum expansion
of on-site materials shall be 1.5 percent as performed on a sample remolded to
approximately 95 percent of the maximum dry density as determined in
accordance with ASTM D 698 at two percent below optimum moisture content
under a 100 psf surcharge pressure.
Backfill and fill materials from off-site sources shall consist of silty or clayey
sand soils which are uniformly mixed, contain no organic matter and which have
a Plasticity Index less than ten. The maximum particle size of imported soils
shall be 4-inches or less, if required to satisfy trenching, landscaping, or other
requirements. The maximum expansion of off-site materials shall be 1.5 percent
as performed on a sample remolded to approximately 95 percent of the
maximum dry density as determined in accordance with ASTM D 698 at two
percent below optimum moisture content under a 100 psf surcharge pressure.
All materials for use as backfill and fill material shall be tested by the laboratory
and approved by the ENGINEER.
Material shall be considered unsuitable for fill, subgrade, shoulders and other
uses if it contains organic matter, soft spongy earth, or other matter of such
nature that compaction to the specified density is unobtainable.
a. If on-site material is unsuitable as determined by the ENGINEER, select
backfill or approved off-site fill shall be used.
Fill adjacent to structures is classified as backfill to a distance measured
horizontally from the structure that is equal to the depth from the finished grade.
Outside these limits the fill is classified as embankments, unless otherwise
specified.
Refer to and comply with the requirements of Section 02319, Riprap.

B. Select Backfill: Select Backfill for use beneath concrete slabs and asphaltic
pavements shall be crushed aggregate conforming to the requirements below:
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Sieve Sizes (Square Openings) Percentage by Weight Passing Sieve
1-1/4-inch 100
No. 4 38 to 65
No. 8 2510 60
No. 30 10 to 40
No. 200 3to 12

C. Fill Material for Embankments:

1. Fill materials for use as embankments, and as miscellaneous landscaping
materials exterior to plant facilities, shall consist of soils obtained from on-site
excavations or off-site sources that are uniformly mixed, contain no organic
material, rocks or fragments greater than 3-inches in size.

2. All materials for use as described above shall be tested by the laboratory and
approved by the ENGINEER.

D. Drainage Fill: Washed, uniformly graded mixture of crushed stone, or crushed or
uncrushed gravel, with 100 percent passing a 1-1/2 inch sieve and not more than five
percent passing a No. 4 sieve. Crushed stone or gravel shall be crushed rock or
gravel conforming to the requirements of Section 02318, Crushed Stone and Gravel.

E. General Backfill and Fill Materials: Provide approved soil materials for backfill and
fill, free of clay, rock or gravel larger than 6-inches in any dimension, debris, waste,
frozen materials, vegetable and other organic matter and other deleterious materials.
Previously excavated materials meeting these requirements may be used for backfill.

F. Imported Borrow Material: Imported borrow shall consist of material required for
construction and unless otherwise designated in the special provisions, the
Contractor shall make arrangements for obtaining imported borrow and shall pay all
costs involved. When designated sources for imported borrow are indicated on the
plans, in the special provisions, the material shall be assumed approved by the
Engineer.

1. Borrow material for fill within the roadway prism shall meet the following
requirements:

a. The Plasticity Index (PI) (AASHTO T-90) and the percent passing the
number 200 sieve (Minus 200) (ASTM C136) when used in the equation
below, shall give a value of X that does not exceed 62.

b. X =(Minus 200) + 2.83 (PI)

c.  When the percentage of the Minus 200 material is greater than 30, the PI
for the soil shall be at least 5 and at the same time in compliance with the X
value requirement.

d. The material shall be free from wood, vegetation, or other deleterious
matter. The maximum size of this material shall not be greater than 2/3 the
compacted thickness of the course placed in the subgrade.
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e. The Contractor shall notify the Engineer sufficiently in advance of opening
any material sites so that cross-section elevations and measurements of the
ground surface after stripping may be taken and sufficient time for testing
and material will be allowed.

2. Borrow pits shall be excavated to regular lines to permit accurate measurement;
depth of excavation throughout the area of borrow pits shall be as uniform as
practicable and the side slope shall be dressed to such slope as may be directed,
leaving the borrow pit area in a clean and safe condition.

PART 3 -EXECUTION

3.1 INSPECTION

A. Provide ENGINEER with sufficient notice and with means to examine the areas and
conditions under which excavating, filling, and grading are to be performed. The
CONTRACTOR to call for a final inspection by the ENGINEER of all components
to be buried and comply with the inspection recommendations. ENGINEER will
notify CONTRACTOR if conditions are found that may be detrimental to the proper
and timely completion of the Work. Do not proceed with the Work until
unsatisfactory conditions have been corrected in an acceptable manner.

3.2 SITE PREPARATION

A. Clear all areas to be occupied by permanent construction or embankments of all
trees, brush, roots, stumps, logs, wood and other materials and debris. Clean and strip
subgrades for fills and embankments of vegetation, sod, topsoil and organic matter.
All waste materials shall be removed from site and properly disposed of by
CONTRACTOR. Burning is not permitted. Refer to and comply with the
requirements of Section 02230, Clearing.

3.3 TESTPITS

A. General:

1. Excavate and backfill, in advance of the construction, test pits to determine
conditions or location of the existing utilities and structures. Perform all Work
required in connection with excavating, stockpiling, maintaining, sheeting,
shoring, backfilling and replacing pavement for the test pits.

a. Responsibility for the definite location of each existing facility involved
within the area of his excavation for Work under this Contract belongs to
CONTRACTOR. Care shall be exercised during such location work to
avoid damaging and/or disrupting the affected facility. Responsibility for
repairing, at his expense, damage to any structure, piping, or utility caused
by his Work, belongs to CONTRACTOR.

B. No separate payment will be made for test pits shown on the Drawings.
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C. Payment for test pits ordered by ENGINEER will be paid for under the unit price bid.

D. No separate payment will be made for test pits made by CONTRACTOR for his own
use.

3.4 EXCAVATION

A. Perform all excavation required to complete the Work as shown on the Drawings,
specified and required. Excavations shall include earth, sand, clay, gravel, hardpan,
boulders not requiring drilling and blasting for removal, decomposed rock,
pavements, rubbish and all other materials within the excavation limits, except rock.

B. Excavations for structures and underground ductbanks shall be open excavations.
Provide excavation protection system(s) required by ordinances, codes, law and
regulations to prevent injury to workmen and to prevent damage to new and existing
structures or pipelines. Unless shown on the Drawings or specified otherwise,
protection system(s) shall be utilized under the following conditions.

1. Excavation Less Than Five Feet Deep: Excavations in stable rock or in soil
conditions where there is no potential for a cave-in may be made with vertical
sides. Under all other conditions, excavations shall be sloped and benched,
shielded, or shored and braced.

2. Excavations More Than Five Feet Deep: Excavations in stable rock where there
is no potential for a cave-in may be made with vertical sides. Under all other
conditions, excavations shall be sloped and benched, shielded or shored and
braced.

3. Excavation protection system(s) shall be installed and maintained in accordance
with drawings submitted under Article 1.3, above.

C. Where the structure or ductbank is to be placed below the ground water table, well
points, cofferdams or other acceptable methods shall be used to permit construction
of said structure under dry conditions. Dry conditions shall prevail until concrete has
reached sufficient strength to withstand earth and hydrostatic loads. In addition,
protect excavation from flooding until all walls and floor framing up to and
including grade level floors are in place and backfilling has begun. Water level shall
be maintained below top of backfill at all times.

D. Pumping of water from excavations shall be done in such a manner to prevent the
carrying away of unsolidified concrete materials, and to prevent damage to the
existing subgrade.

E. The elevation of the bottom of footings shown on the Drawings shall be considered
as approximate only and ENGINEER may order such changes in dimensions and
elevations as may be required to secure a satisfactory footing. All structure
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3.6

excavations shall be hand-trimmed to permit the placing of full widths, and lengths
of footings on horizontal beds. Rounded and undercut edges will not be permitted.

When excavations are made below the required grades, without the written order of
ENGINEER, they shall be backfilled with select backfill material, as directed by
ENGINEER, at the expense of CONTRACTOR.

Excavations shall be extended sufficiently on each side of structures, footings, etc., to
permit setting of forms, installation of shoring or bracing or the safe sloping of
banks.

Subgrades for roadways and structures shall be firm, dense, and thoroughly
compacted and consolidated; shall be free from mud, muck, and other soft or
unsuitable materials; and shall remain firm and intact under all construction
operations. Subgrades which are otherwise solid, but which become soft or mucky
on top due to construction operations, shall be reinforced with select backfill
material. The finished elevation of stabilized subgrades shall not be above subgrade
elevations shown on the Drawings. Proof roll all subgrades prior to placing of select
fill and general fill material.

Material Storage: Stockpile satisfactory excavated materials in approved areas, until

required for backfill or fill. Place, grade and shape stockpiles for proper drainage.

1. Locate and retain soil materials away from edge of excavations.

2. Dispose of excess soil material and waste materials as specified hereinafter.

3. Stockpiled excavated soils for use as subsequent fill shall be classified by
laboratory as on-site granular or sandy clay soils. Use and placement of fill
shall be performed as specified for each class.

4. Excess soil from excavations shall be disposed of off-site. Disposal shall be in
accordance with state and local regulatory requirements.

Where ENGINEER considers the existing material beneath the bedding material
unsuitable, CONTRACTOR remove same and replace it with select backfill.

Material shall be considered unsuitable for fill, subgrade, shoulders and other uses if
it contains organic matter, soft spongy earth, or other matter of such nature that
compaction to the specified density is unobtainable.

UNAUTHORIZED EXCAVATION

All excavation outside the lines and grades shown on the Drawings, and which is not
approved by ENGINEER, together with the removal and disposal of the associated
material shall be at CONTRACTOR'S expense. Unauthorized excavations shall be
filled and compacted with select backfill by CONTRACTOR at his expense.
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3.7

DRAINAGE, EROSION CONTROL AND DEWATERING

A

Erosion Control:

1.

o

In general, the construction procedures outlined herein shall be implemented to
assure minimum damage to the environment during construction. Take any and
all additional measures required to conform to the requirements of applicable
codes and regulations, and the requirements specified in Section 01412,
Stormwater Pollution Prevention Plan and Permit.
Whenever possible, access and temporary roads shall be located and constructed
to avoid environmental damage. Provisions shall be made to regulate drainage,
avoid erosion and minimize damage to vegetation.
Where areas must be cleared for storage of materials or temporary structures,
provisions shall be made for regulating drainage and controlling erosion, subject
to the ENGINEER'S approval.
Temporary measures shall be applied to control erosion and to minimize the
silting of the existing waterways, and natural ponding areas. Such measures
shall include, but are not limited to, the use of berms, baled straw silt barriers,
gravel or crushed stone, mulch, slope drains and other methods. These
temporary measures shall be applied to erodible materials exposed by any
activities associated with the construction of this Work.

a. Special care shall be taken to eliminate depressions that could serve as
mosquito pools.

b. Temporary measures shall be coordinated with the construction of
permanent drainage facilities and other Work to the extent practicable to
assure economical, effective, and continuous erosion and silt control.

c. Provide special care in areas with steep slopes. Disturbance of vegetation
shall be kept to a minimum to maintain stability.

Remove only those shrubs and grasses that must be removed for construction.

Protect the remainder to preserve their erosion-control value.

Install erosion and sediment control practices where shown on the Drawings and

according to applicable standards, codes and specifications. The practices shall

be maintained in effective working condition during construction and until the
drainage area has been permanently stabilized.

Mulching to be used for temporary stabilization.

a. Suitable Materials for Mulching:

1) Unrotted straw or salt hay: 1-1/2 to 2 tons/acre.

2) Asphalt emulsion or cutback asphalt: 600 to 1200 gal. /acre.
3) Wood-fiber or paper-fiber (hydroseeding): 1500 Ibs./ acre.
4) Mulch netting (paper, jute, excelsior, cotton or plastic).

b.  Straw or salt hay mulches should be immediately anchored using peg and
twine netting or a mulch anchoring tool or liquid mulch binders.

After stabilization, remove all straw bale dikes, debris, etc., from the site.

In the event of any temporary Work stoppage, take steps any temporary or

environmental damage to the area undergoing construction.

STRUCTURAL EXCAVATION 02315-12 May 2023
AND BACKFILL



CITY OF PHOENIX: Water Services Department
PROJECT NAME: Lift Station No. 66 Refurbishment
PROJECT NUMBER: WS90400084

10.

11.

In the event CONTRACTOR repeatedly fails to satisfactorily control erosion
and siltation, the OWNER reserves the right to employ outside assistance or to
use its own forces to provide the corrective measures indicated. The cost of
such work, plus engineering costs, will be deducted from monies due
CONTRACTOR.

Prevent blowing and movement of dust from exposed soil surfaces and access
roads to reduce on and off-site damage and health hazards. Control may be
achieved by irrigation in which the site shall be sprinkled with water until the
surface is moist. The process shall be repeated as needed.

B. Drainage and Dewatering:

1.

Provide and maintain adequate drainage and dewatering equipment to remove
and dispose of all surface water and ground water entering excavations, or other
parts of the Work. Each excavation shall be kept dry during subgrade
preparation and continually thereafter until the structure to be built, therein is
inspected by the ENGINEER and backfill operations have been completed and
approved.

a. Thedifferent working areas on the site shall be kept free of surface water at
all times. Install drainage ditches and dikes and shall perform all pumping
and other Work necessary to divert or remove rainfall and all other
accumulations of surface water from the excavations and fill areas. The
diversion and removal of surface water shall be performed in a manner that
will prevent the accumulation of water behind temporary structures or at
any other locations within the construction area where it may be
detrimental.

b. Water used for working or processing, resulting from dewatering
operations, or containing oils or sediments that will reduce the quality of
the water downstream of the point of discharge, shall not be directly
discharged. Such waters shall be diverted through a settling basin or filter
before being discharged.

c. Responsibility belongs to CONTRACTOR for the condition of any pipe,
conduit or channel used for drainage purposes and all such pipes, conduits
or channels shall be left clean and free of sediment.

d. Remove water from excavations as fast as it collects.

Provide, install and operate sufficient trenches, sumps, pumps, hose, piping,

well points, deep wells, etc., necessary to depress and maintain the ground water

level below the base of the excavations during all stages of construction
operations. The ground water table shall be lowered in advance of excavation,
for a sufficient period of time so as to permit dewatering of fine grain soils, and
maintained two feet below the lowest subgrade excavation made until the
structure has sufficient strength and weight to withstand horizontal and vertical
soil and water pressures from natural ground water. The system shall be
operated on a 24-hour basis and standby pumping facilities and personnel shall
be provided to maintain the continued effectiveness of the system. If, in the
opinion of the ENGINEER, the water levels are not being lowered or maintained
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3.

as required by these Specifications, install additional or alternate dewatering

devices as necessary, at no additional cost to the OWNER.

a. Elements of the system shall be located so as to allow a continuous
dewatering operation without interfering with the construction of the
permanent Work. Where portions of the dewatering system are located in
the area of permanent construction, submit details of the methods he
proposes to construct the permanent Work in this location for the approval
of the ENGINEER. Controls of ground water shall continue until the
permanent construction provides sufficient dead load to withstand the
hydrostatic uplift of the normal ground water, until concrete has attained
sufficient strength to withstand earth and hydrostatic loads, and until all
waterproofing Work has been completed. Dispose of all water removed
from the excavation in such a manner so as not to endanger any portion of
the Work under construction or completed. Convey water from the
excavations in a closed conduit. Before discontinuing dewatering
operations or permanently permitting the rise of the ground water level,
computations shall be made to show that any structure affected by the water
level rise is protected by backfill or other means to sustain uplift. Use a
safety factor of 1.25 when making these computations.

b. Dewatering operations shall not be discontinued without the prior
authorization of the ENGINEER.

c. Design of dewatering system, including both drawings and calculations,
shall be performed by a Registered Professional Engineer in the State of
Arizona and shall be employed by CONTRACTOR. Dewatering system
shall be designed so as to avoid settlement or damage to existing structures
and utilities.

SRP may release water from upstream dams into the Salt and Gila Rivers which

may affect ground water levels on the project site.

C. Disposal of Water Removed by Dewatering System:

1. CONTRACTOR'S Dewatering System may be discharged to the Lift Station 66
wet well as long as flows do not exceed 1mgd and disposal is in accordance with
State and Federal regulations.

2. Dispose of all water removed from the excavation in such a manner as not to
endanger public health, property, or any portion of the Work under construction
or completed.

3. Dispose of water in such a manner as to cause no inconvenience to OWNER,
ENGINEER, or others involved in Work about the site.

4. Convey water from the construction site in a closed conduit. Do not use trench
excavations as temporary drainage ditches

5. Meter the quantity of water discharged in a manner acceptable to the Arizona
Department of Water Resources.

6. The discharged water from the Dewatering System shall be purchased from the
Arizona Department of Water Resources at the prevailing rate.
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3.8 SHEETING, SHORING AND BRACING FOR STRUCTURE EXCAVATIONS

A. General:

1.

9.

10.

Used material shall be in good condition, not damaged or excessively pitted. All
steel or wood sheeting designated to remain in place shall be new. New or used
sheeting may be used for temporary work.

All timber used for breast boards (lagging) shall be new or used, meeting the
requirements for Douglas Fir Dense Construction grade with a bending strength
not less than 1500 psi or Southern Pine No. 2 Dense.

All steel work for sheeting, shoring, bracing, cofferdams etc., shall be designed
in accordance with the provisions of the "Specifications for the Design,
Fabrication and Erection of Structural Steel for Buildings”, of the AISC except
that field welding will be permitted.

Steel sheet piling shall be manufactured from steel conforming to ASTM A 328.
Steel for soldier piles, wales and braces shall be new or used and shall conform
to ASTM A 36.

Maintain shoring and bracing in excavations regardless of time period
excavations will be open. Carry down shoring and bracing as excavation
progresses.

Unless otherwise shown on the Drawings, specified, or ordered, all materials
used for temporary construction shall be removed when Work is completed.
Such removal shall be made in a manner not injurious to the structure or its
appearance or to adjacent Work.

Provide permanent steel sheet piling or pressure creosoted timber sheet piling
wherever subsequent removal of sheet piling might permit lateral movement of
soil under adjacent structures. Cut off tops as required, but at least three feet
below grade, and leave permanently in place.

The clearances and types of the temporary structures, insofar as they affect the
character of the finished Work, and the design of sheeting to be left in place,
will be subject to the approval of ENGINEER; but responsibility for the
adequacy of all sheeting, shoring, bracing, coffer-damming, etc., belongs to
CONTRACTOR.

Safe and satisfactory sheeting, shoring and bracing shall be the entire
responsibility of CONTRACTOR.

All municipal, County, State and Federal ordinances, codes, regulations and
laws shall be observed.

B. Sheeting Left in Place:

1.

Steel sheet piling shown on the Drawings to be left in place shall consist of
rolled sections of the continuous interlocking type, unless otherwise approved.
The type and design of the sheeting and bracing shall conform to the above
specifications for all steel work for sheeting and bracing. Steel sheeting
designated to be left in place shall be new.

Steel sheet piling to be left in place shall be driven straight to the lines and
grades as shown on the Drawings or directed. The piles shall penetrate into firm
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materials with secure interlocking throughout the entire length of the pile.
Damaged piling having faulty alignment shall be pulled and replaced by new
piling.

3. The type of guide structure used and method of driving for steel sheet piling to
be left in place shall be subject to the approval of ENGINEER. Jetting will not
be permitted.

4. Cut off piling left in place to the grades shown on the Drawings or directed by
ENGINEER and remove the cut offs from the site.

5. Clean wales, braces and all other items to be embedded in the permanent
structure, and ensure that the concrete surrounding the embedded element is
sound and free from air pockets or harmful inclusions. Provisions shall include
the cutting of holes in the webs and flanges of wale and bracing members, and
the welding of steel diaphragm waterstops perpendicular to the centerline of
brace ends which are to be embedded.

6. Subsequentto removal of the inside face forms, and when removal of bracing is
permitted, cut back steel at least 2-inches inside the wall face and patch opening
with cement mortar. Concrete shall be thoroughly worked beneath wales and
braces, around stiffeners and in any other place where voids may be formed.

7. Portions of sheeting or soldier piles and breast boards which are in contact with
the foundation concrete shall be left in place, together with wales and bracing
members which are cast into foundation or superstructure concrete.

C. Removal of Sheeting and Bracing:

1. Remove sheeting and bracing from excavations, unless otherwise directed in
writing by ENGINEER. Removal shall be done so as to not cause injury to the
Work. Removal shall be equal on both sides of excavation to ensure no unequal
loads on pipe or structure.

2. Defer removal of sheeting and bracing, where removal may cause soil to come
into contact with concrete, until the following conditions are satisfied:
a. Concrete has cured a minimum of seven days.
b.  Wall and floor framing up to and including grade level floors are in place.

3.9 TRENCH SHIELDS

A. Excavation of earth material below the bottom of a shield shall not exceed the limits
established by ordinances, codes, laws and regulations.

B. When using a shield for the installation of structures, the bottom of the shield shall
not extend below the top of the bedding for the structures.

C. When a shield is removed extreme care shall be taken to prevent damage to the
structures or the disturbance of the bedding for structures. Structures that are
disturbed shall be removed and reinstalled as specified.

3.10 PLACEMENT OF FILL AND BACKFILL
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A. General:

1. All select backfill and backfill required for structures, embankments, and
ductbanks and required to provide the finished grades shown on the Drawings
and as described herein shall be furnished, placed and compacted by
CONTRACTOR. Referto and comply with the requirements of Section 02318,
Crushed Stone and Gravel.

2. Backfill excavations as promptly as Work permits, but not until completion of
the following:

a. Acceptance by the ENGINEER of construction below finish grade,
including dampproofing, waterproofing and perimeter insulation.

b. Inspection, testing, approval, and recording of locations of underground
ductbanks.

c. Removal of concrete formwork.

d. Removal of shoring and bracing, and backfilling of voids with satisfactory
materials.

e. Removal of trash and debris.

3. Fill containing organic materials or other unacceptable material shall be
removed and replaced with approved fill material as specified.

B. Placement of Select Backfill, Backfill and Fill:

1. Select backfill shall be placed to the grades shown on the Drawings. The lift
thickness and compaction moisture content range given herein are approximate.
These values shall be finally determined from the laboratory test results on the
fill materials. Testing requirements shall be as specified in Paragraph 3.9.E.,
below.

2. All select backfill shall be placed in horizontal loose lifts, not exceeding 8-
inches in thickness, and shall be mixed and spread in a manner assuring uniform
lift thickness after placing. Each lift shall be compacted by not less than two
complete coverages of the specified compactor. Select backfill shall be placed
to the underside of all concrete slabs. The fill material shall extend a minimum
of two feet outside the face of each structure and be 12-inches below finished
grade on all structures. The maximum slope of select backfill to the subgrade
shall be one vertical to one horizontal.

3. Backfill and fill around and outside of structures and over select backfill shall be
deposited in layers not to exceed 8-inches in uncompacted thickness and
mechanically compacted, using platform type tampers. Compaction of
structures backfilled by rolling will be permitted provided the desired
compaction is obtained and damage to the structure is prevented. Compaction
of select backfill and/or backfill by inundation with water will not be permitted.
All materials shall be deposited as specified herein and as shown on the
Drawings.

4. The material shall be placed at a moisture content and density as specified under
Paragraph 3.9.E., below. Provide equipment capable of adding measured
amounts of water to the backfill and/or select backfill material to bring it to a
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condition within the range of the required moisture content. Provide equipment
capable of discing, aerating, and mixing the soil to ensure reasonable uniformity
of moisture content throughout the fill material and to reduce the moisture
content of the borrow material by air drying, if necessary. If the subgrade or lift
of earth material must be moisture conditioned before compaction, the fill
material shall be sufficiently mixed or worked on the subgrade to ensure a
uniform moisture content throughout the lift of material to be compacted.
Materials at moisture content in excess of the specified limit shall be dried by
aeration or stockpiled for drying.

5. No backfill or fill material shall be placed when free water is standing on the
surface of the area where the fill is to be placed. No compaction of fill will be
permitted with free water on any portion of the fill to be compacted. No fill
shall be placed or compacted in a frozen condition or on top of frozen material.
Any fill containing organic materials or other unacceptable material previously
described shall be removed and replaced with approved fill material prior to
compaction.

6. Compaction shall be performed with equipment suitable for the type of fill
material being placed. Select equipment that is capable of providing the
minimum density required by these Specifications. Hand operated compacting
equipment shall be used within a distance of ten feet from the wall of any
completed below grade structure. Equipment shall be provided that is capable
of compacting in restricted areas next to structures and around piping. The
effectiveness of the equipment selected shall be tested at the commencement of
compacted fill Work by construction of a small section of fill within the area
where fill is to be placed. If tests on this section of fill show that the specified
compaction is not obtained, increase the amount of coverages, decrease the lift
thicknesses and/or obtain a different type of compactor.

7. Levels of backfill against concrete walls shall not differ by more than two feet
on either side of walls, unless walls are adequately braced or all floor framing is
in place up to and including grade level slabs. Particular care shall be taken to
compact structure backfill, which will be beneath pipes, roads, or other surface
construction or structures. In addition, wherever a trench passes through
structure backfill, the structure backfill shall be placed and compacted to an
elevation 12-inches above the top of the pipe before the trench is excavated.
Compacted areas, in each case, shall be adequate to support the item to be
constructed or placed thereon.

8. The compaction requirements specified are predicated on the use of normal
materials and compaction equipment. In order to establish criteria for the
placement of a controlled fill so that it will have compressibility and strength
characteristics compatible with the proposed structural loadings, a series of
laboratory compaction and/or compressive strength tests shall be performed on
the samples of materials submitted by CONTRACTOR. From the results of the
laboratory tests, the final values of the required percent compaction, the
acceptable compaction moisture content range, and the maximum permissible
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10.

11.

12.

13.

lift thickness will be established for the fill material and construction equipment
proposed.

Control the water content of fill material during placement within the range
necessary to obtain the compaction specified. In general, the moisture content
of the fill shall be within three percent of the optimum moisture content for
compaction as determined by laboratory tests. Perform all necessary work to
adjust the water content of the material to within the range necessary to permit
the compaction specified. Do not place fill material when free water is standing
on the surface of the area where the fill is to be placed. No compaction of fill
will be permitted with free water on any portion of the fill to be compacted.
Compact fill shall be compacted by at least two coverages of all portions of the
surface of each lift by compaction equipment. One coverage is defined as the
condition obtained when all portions of the surface of the fill material have been
subjected to the direct contact of the compactor.

If the specified densities are not obtained because of improper control of
placement or compaction procedures, or because of inadequate or improperly
functioning compaction equipment, perform whatever Work is required to
provide the required densities. This Work shall include complete removal of
unacceptable fill areas, and replacement and recompaction until acceptable fill is
provided.

If any settlement occurs, repairs will be at CONTRACTOR’S expense. Make
all repairs and replacements necessary within 30 days after notice from
ENGINEER or OWNER.

Special attention is required to assure compaction under all piping to spring line,
if the compaction process is not satisfactory to the ENGINEER. The
CONTRACTOR shall use half-sack slurry for backfill to spring line.

C. Backfill in Electrical Ductbank Trenches:

1.

Compacted backfill shall be required for the full depth of the trench, below and
above the electrical ductbank. Where the trench for one ductbank passes
beneath the trench for another pipe or ductbank select backfill shall be placed to
the level of the bottom of the upper trench.

Placement and compaction of backfill in electrical ductbank trenches shall
conform to the requirements of Paragraph 3.9.B., above.

D. Crushed Stone Placement:

1.

2.

Crushed stone shall be placed where shown on the Drawings to the limits
shown.
Crushed stone shall be place in hand tamped lifts, not to exceed 6-inches.

E. Compaction Density Requirements:

1. The degree of compaction required for all types of fills shall be as listed below.
Material shall be moistened or aerated as necessary to provide the moisture
content that will facilitate obtaining the specified compaction.
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Required Minimum Density-  *Maximum

Percent Compaction Uncompacted

Material (ASTM D 698) Lift (inches)
Thick.(in)
Subgrade and Subbase Fill:

Below concrete slabs on grade 95 8

Below base of footings or mats,

structural slabs and tank floors 95 8
Below asphalt concrete paving 95 12
**Structural Backfill:

More than 5 feet below final grade 100 8

Less than 5 feet below grade 95 8
Aggregate Base Course:

Below concrete slabs or mats 95 8

Below asphalt paving 100 8
Trench Backfill, below and above ductbanks 95 12

*  Where applicable.
**  Structural backfill shall not be used for support of facilities which are
susceptible to damage from differential settlement of the fill section
relative to walls.

All fill must be wetted and thoroughly mixed to achieve optimum moisture
content, +three percent, with the following exceptions: On site clayey soils
optimum to plus three percent.

Natural undisturbed soils or compacted soil subsequently disturbed or removed
by construction operations shall be replaced with materials compacted as
specified above.

CONTRACTOR'S testing service shall perform tests necessary to provide data
for selection of fill material and control of placement water content.

Field density tests, to ensure that the specified density is being obtained, shall be
performed by CONTRACTOR'S testing service during each day of compaction
Work.

If the tests indicate unsatisfactory compaction, provide the additional
compaction necessary to obtain the specified degree of compaction. All
additional compaction Work shall be performed by CONTRACTOR, at no
additional cost to the OWNER, until the specified compaction is obtained. This
Work shall include complete removal of unacceptable (as determined by the
ENGINEER) fill areas and replacement and recompaction until acceptable fill is
provided.
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3.11

Replacement of Unacceptable Excavated Materials: In cases where over-excavation
for the replacement of unacceptable soil materials is required, the excavation shall be
backfilled to the required subgrade with select backfill material and thoroughly
compacted as specified in Paragraph 3.9.E., above. Sides of the excavation shall be
sloped in accordance to the maximum inclinations specified for each structure
location.

EMBANKMENTS

3.12

To the maximum extent available, use excess earth obtained from structure and
underground ductbank excavations for construction of embankments. Obtain
additional material from borrow pits as necessary. After preparation of the
embankment area, level and roll the subgrade so that surface materials of the
subgrade will be compact and well bonded with the first layer of the embankment.
All material deposited in embankments shall be free from rocks or stones, brush,
stumps, logs, roots, debris, and organic or other objectionable materials. Construct
embankments in horizontal layers not exceeding 8-inches in uncompacted thickness.
Spread and level material deposited by excavating and hauling equipment prior to
compaction. Thoroughly compact each layer by rolling or other method acceptable
to the ENGINEER to 95 percent of the maximum density at optimum moisture
content as determined by ASTM D 698. If the material fails to meet the density
specified, compaction methods shall be altered. Wherever an excavation passes
through a fill or embankment, the fill or embankment material shall be placed and
compacted to an elevation 24-inches above the top of the trench before trench is
excavated.

GRADING

General: Uniformly grade areas within limits of grading under this Section, including
adjacent transition areas. Smooth subgrade surfaces within specified tolerances,
compact with uniform levels or slopes between points where elevations are shown on
the Drawings, or between such points and existing grades.

Grading Outside Building Lines: Grade areas adjacent to building lines to drain away
from structures and to prevent ponding. Finish surfaces free from irregular surface
changes, and as follows:

1. Turfed Areas or Areas Covered with Gravel, Stone, Wood Chips, or Other
Special Cover: Finish areas to receive topsoil or special cover to within not
more than 1-inch above or below the required subgrade elevations.

2.  Walks: Shape surface of areas under walks to line, grade and cross-section, with
finish surface not more than 1-inch above or below the required subgrade
elevation.

3. Pavements: Shape surface of areas under pavement to line, grade and
cross-section, with finish surface not more than 1/2-inch above or below the
required subgrade elevation.
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3.13

Grading Surface of Fill Under Building Slabs: Grade smooth and even, free of voids,
compacted as specified, and to required elevation. Provide final grades within a
tolerance of 1/2-inch when tested with a ten foot straightedge.

Compaction:
1. After grading, compact subgrade surfaces to the depth and percentage of
maximum density for each area classification.

PAVEMENT SUBBASE COURSE

3.14

General: Place subbase material, in layers of specified thickness, over ground
surface to support pavement base course.
1. Refer to Section 02742, Bituminous Paving, for paving Specifications.

Grade Control: During construction, maintain lines and grades including crown and
cross-slope of subbase course.

Shoulders: Place shoulders along edges of base course to prevent lateral movement.
Construct shoulders of acceptable soil materials, placed in such quantity to compact
to thickness of each base course layer. Compact and roll at least a 12-inch width of
shoulder simultaneously with compacting and rolling of each layer of base course.

Placing: Place base course material on prepared subgrade in layers of uniform
thickness, conforming to indicated cross-section and thickness. Maintain optimum
moisture content for compacting base material during placement operations.

1.  When a compacted base course is shown on the Drawings to be 6-inches thick
or less, place material in a single layer. When shown on the Drawings to be
more than 6-inches thick, place material in equal layers, except no single layer
more than 6-inches or less than 3-inches in thickness when compacted.

DISPOSAL OF EXCAVATED MATERIALS

3.15

Material removed from the excavations which does not conform to the requirements
for fill or is in excess of that required for backfill shall be hauled away from the
project site by CONTRACTOR and disposed of in compliance with ordinances,
codes, laws and regulations at no additional cost to the OWNER. Refer to and
comply with the requirements of Section 02230, Clearing.

RESTORING AND RESURFACING EXISTING ROADWAYS AND FACILITIES

Place 1-1/2 inches of temporary bituminous pavement immediately after backfilling
trenches in paved roadways which are to be retained for permanent use. Maintain
the surface of the paved area over the trench in good and safe condition during
progress of the entire Work, and promptly fill all depressions over and adjacent to
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the trench caused by settlement of backfilling. The permanent replacement
pavement shall be equal to that of the existing roadways, unless otherwise specified.

B. Pavement, gutters, curbs, sidewalks or roadways disturbed or damaged by the
CONTRACTOR'S operations, except areas designated "New Pavement" or
"Proposed Pavement", shall be restored by CONTRACTOR at his own expense to as
good condition as they were previous to the commencement of the Work and in
accordance with applicable local and state highway specifications.

3.16  PRECONSOLIDATION

A. Where shown on the Drawings, preconsolidate soils prior to construction. These
areas shall be brought up to finished grade a minimum of three months prior to the
start of construction of the structures situated thereon. If any settlement occurs
during this period, the settled area shall be promptly brought up to grade by the
placement of additional fill.

B. After the topsoil has been stripped, settlement plates shall be placed where shown on
the Drawings and specified.

C. Fill material to be placed over the preconsolidation areas and the method of
placement shall be as specified under Article 3.10, above. Should removal of 6-
inches of topsoil result in a subgrade elevation below the base slab of proposed
structures, the remaining topsoil and other unacceptable material shall be removed
until suitable subgrade materials are exposed. The subgrade shall then be brought up
to the proposed base slab elevation with special compacted fill.

D. Settlement plates for the observation of subsoil consolidation under fill loads shall be
installed at the locations, and furnished in accordance with the details shown on the
Drawings. Level the areas occupied by settlement plates so that the base of each
plate will be at an elevation approximately equivalent to the average ground surface
within a radius of five feet from the plate location. All small depressions in the
ground surface at the plate location shall be filled with sand before seating the plate.

The installed plate shall include the first five foot pipe section tightly seated in the
base coupling with the pipe marked at one foot intervals measured from the base of
the plate. All marks on this and subsequent sections shall be painted with high
visibility paint. The uppermost mark shall be permanently recorded by cutting a
horizontal slot into the pipe with a hacksaw exactly five feet above the base of the
plate. The installation of the settlement plate and its marking shall be approved by
ENGINEER before placement of the 6-inch sand cover to anchor the plate as shown
on the Drawings. Subsequent to approval, establish the elevation of the base of the
plate by determining the elevation of the uppermost mark on the pipe section.

E. During the filling operations, add five foot sections of pipe to the settlement plate as
required to maintain the top of the pipe above the fill surface at all times. When pipe
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sections are added, they shall be tightly joined and the additional section marked by
painting at one foot intervals and including a hacksaw slot exactly five feet above the
hacksaw slot made in the previous pipe section. The addition of all settlement plate
extensions shall be approved by the ENGINEER before fill placement resumes in the
area.

F. Provide barricades around the settlement plate extensions to protect them from
damage during construction. Inthe event that a plate is damaged by the construction
operations, replace or repair it in a manner satisfactory to ENGINEER.

G. Measure and record the elevation of the settlement plate and the elevation of the fill
surface at the plate location once each week after the plates are installed and submit
these data to ENGINEER.

H. Do not start construction of structures situated on areas to be preconsolidated until
sufficient settlement has occurred. The degree of settlement considered sufficient
shall be determined by ENGINEER from readings of settlement plates.

I.  Inno case shall construction commence within three months of fill placement.

J.  Prior to topsoiling and seeding, the filled area shall be cut back and graded to the
proper subgrade, if necessary.

3.17  PIEZOMETERS

A. Prior to the start of excavation, install piezometer at locations shown on the
Drawings.

B. Each piezometer shall consist of a 1/2-inch diameter pipe equipped with a well point
screen in the bottom three feet, and placed in a five foot length of sand packing at the
bottom of a bore hole with a five foot long grout seal above the sand packing as
follows: A boring to receive the piezometer shall be extended to the bedrock surface
and cased for its entire length. After the boring is completed, clean wash water shall
be circulated until the return water is clear of fines. The bottom foot of the bore hole
shall be backfilled with clean concrete sand. The well point screen and a length of
1/2-inch diameter pipe, sufficient to reach from the top of the sand backfill to ground
surface, shall be lowered to the previously placed sand with its well point screen end
down and centered in the casing while the space surrounding the pipe is backfilled
with additional clean concrete sand for a length of four feet above the tip of the well
point. During all the backfilling operations, the casing shall be withdrawn in small
increments so as to avoid disturbing the backfill but without exposing the sides of the
hole above the backfill at any time. After tamping the sand backfill and while the
1/2-inch diameter pipe is centered in the casing a 4 to 3 to 1 mixture by volume of
fine sand, cement and bentonite shall be poured around the pipe to fill a five foot
length above the sand backfill. The casing shall be removed from this depth
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3.18

immediately after pouring the grout. The 1/2-inch diameter pipe shall be fitted with
a threaded cap having a 1/8-inch diameter opening at the top. The elevation of the
top of the pipe shall be determined by CONTRACTOR. Test fill each piezometer
after installation to determine by the response to filling that the device is operative.
The test filling shall be repeated at regular intervals during the Work.

Each piezometer shall be accessible for reading at all stages of the Work. If
necessary, the riser pipe may be shortened as excavation progresses; however, after
each shortening the top of the pipe shall be rethreaded and the elevation of the top
redetermined. Maintain the piezometers at least until the structure base is completed.
However, do not remove a piezometer without approval of ENGINEER. Any
piezometer which is damaged or destroyed or becomes inoperative shall be repaired
or replaced at CONTRACTOR'S expense.

Record the water level in each piezometer and submit the data to ENGINEER at least
once each day after the piezometers are installed.

TEMPORARY FENCING

3.19

Furnish and install a temporary fence surrounding his excavations and Work area,
including the stockpile and storage areas. Fence shall have openings only at
vehicular, equipment and worker access points.

Furnish and install a temporary screening fence as shown on the Drawings.

ENVIRONMENTAL PROTECTION AND RESTORATION

Refer to and comply with the requirements of Section 01412, Stormwater Pollution
Prevention Plan and Permits.

++ END OF SECTION + +
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SECTION 02319

RIPRAP

PART 1 - GENERAL

1.1 DESCRIPTION

A. Scope:
1. Provide all labor, materials, equipment and incidentals required to furnish and
place riprap at locations shown on the Drawings and specified.
2. Any existing riprap removed shall be replaced by CONTRACTOR at no
additional cost to the OWNER.

1.2 QUALITY ASSURANCE

A. Conform to all applicable requirements of Section 703 in the Uniform Standard
Specifications for Public Works Construction by the Maricopa Association of
Governments (MAG) as supplemented by the City of Phoenix. If there is a conflict
between the MAG Standard Specifications, as supplemented by the City of Phoenix,
and these Specifications, the provisions in these Specifications shall govern.

PART 2 - PRODUCTS

2.1 MATERIAL

A. Stone for riprap shall be sound and durable, free from seams and coatings, and of
such characteristics that it will not disintegrate when subjected to the action of water.

B. Riprap stone shall be as large as can be conveniently placed in a layer of the required
depth. The stones, excepting small stones and spalls used chink interstices shall
weigh not less than ten pounds and at least 50 percent of the stone shall not weigh
less than 100 pounds.

C. Waste concrete may be used if the pieces are sound free from coatings and meet the
size specified for a stone. Stones salvaged from excavation and meeting the above
requirements may be used for riprap, if approved by the ENGINEER.

PART 3 - EXECUTION

3.1 PLACING

A. Minimum total thickness of the riprap layer shall be 8 inches.

B. The stones shall be placed so that the weight of the stone is carried by the underlying
material and not by the adjacent stones. On slopes, the largest of stones shall be at
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the bottom. Riprap shall be of proper size to form a compact solid blanket to protect
the slopes. Rounded boulders or cobbles shall not be used on slopes steeper than 2
to 1, unless grouted.

C. Riprap shall be placed so as to conform as closely as practicable in size and character
to existing riprap, if applicable.

D. Riprap may be placed in location by equipment, however, care shall be taken in
placing to obtain a good gradation of materials so that the riprap will be firm and

solid. Surfaces shall be leveled to the required alignment and slopes by hand placing
the stone so as to fill large voids and to make the surface even.

++ END OF SECTION + +
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SECTION 02742

BITUMINOUS PAVING

PART 1 - GENERAL

1.1 DESCRIPTION

A. Scope:

1.

Provide all labor, materials, equipment and incidentals as shown on the
Drawings, specified and required to furnish and install hot mix hot-laid
bituminous paving.

The Work includes the following:

Preparation of subgrade.

Coarse graded base course.

Fine graded surface course.

Pavement marking.

Testing as specified.

®o0 o

1.2  QUALITY ASSURANCE

A. Standard Specifications and Details:

1.

Conform to all applicable requirements of the Uniform Standard Specifications
For Public Works Construction by the Maricopa Association of Governments
(MAG) as supplemented by the City of Phoenix as follows:

a. Section 321, Asphalt Concrete Pavement.

b. Section 702, Base Materials.

c. Section 703, Emulsified Asphalts.

d. Section 710, Asphalt Concrete.

If there is a conflict between the MAG Standard Specifications as supplemented
by the City of Phoenix and these Specifications, the provisions of these
Specifications shall govern.

City of Phoenix, Streets and Traffic Department Standard Specifications.

a. S.S.P-2 - Water-Bourne Traffic Binder Paint.

B. Reference Standards: Comply with the applicable provisions and recommendations
of the following, unless otherwise shown or specified.

1.

2.
3.

4.

5.

ASTM C 117, Test Method for Materials Finer than No. 200 Sieve in Mineral
Aggregates By Washing.

ASTM C 136, Test Method for Sieve Analysis of Fine And Coarse Aggregates.
ASTM D 698, Test Methods for Laboratory Compaction Characteristics of Soil
using Standard Effort (12,400 ft-Ibf/ft%).

MAG Standard Specifications, Section 321, as supplemented by the City of
Phoenix.

MAG Standard Specifications, Section 702, as supplemented by the City of
Phoenix.
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6.

7.

MAG Standard Specifications, Section 710, as supplemented by the City of
Phoenix.
Standard Specification S.S.P.-2, City of Phoenix Streets and Traffic Department.

C. Testing Services:

1.

General: Testing of materials and of compaction requirements for compliance

with technical requirements of the Specifications shall be the duty of a testing

laboratory provided by the OWNER, as described in Section 01451, Testing

Laboratory Services Furnished by OWNER. Determination and testing of the

proposed design mix for the hot-mix course shall be performed by a testing

laboratory provided by CONTRACTOR, as described in Section 01452, Testing

Laboratory Services Furnished by CONTRACTOR.

Testing Services: The OWNER'S testing laboratory shall:

a. Test CONTRACTOR'S proposed materials in the laboratory and field for
compliance with the requirements of these Specifications.

b. Perform field density tests to assure that the specified compaction of base
course materials has been obtained.

c. Report all test results to the ENGINEER and CONTRACTOR.

Authority and Duties of OWNER'S Testing Laboratory:  Technicians

representing the testing laboratory shall inspect the materials in the field and

perform compaction tests, and shall report their findings to the ENGINEER and

CONTRACTOR. When the materials furnished or Work performed by the

CONTRACTOR fails to fulfill Specifications requirements, the technician shall

direct the attention of the ENGINEER and CONTRACTOR to such failure.

a. The technician shall not act as foreman or perform other duties for
CONTRACTOR. Work will be checked as it progresses, but failure to
detect any defective Work or materials shall not in any way prevent later
rejection when such defect is discovered, nor shall it obligate the
ENGINEER for final acceptance. Technicians are not authorized to
revoke, alter, relax, enlarge, or release any requirements of the
Specifications, nor to approve or accept any portion of the Work.

Responsibilities and Duties of CONTRACTOR: The use of testing services

shall in no way relieve CONTRACTOR of his responsibility to furnish materials

and construction in full compliance with the Contract Documents. To facilitate
testing services:

a. Secure and deliver to the ENGINEER and the testing laboratory
representative samples of the materials he proposes to use and which are
required to be tested.

b.  Furnish such casual labor as is necessary to obtain and handle samples at
the project or at other sources of material.

c. Advise the testing laboratory and ENGINEER sufficiently in advance of
operations to allow for completion of quality tests and for the assignment of
personnel.
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D. Pre-Paving Meeting:

1. Prior to the placement of Bituminous Paving, arrange a meeting at the job-site
with the paver and its foreman, general CONTRACTOR and its foreman,
ENGINEER and other representatives directly concerned with placement.
Record the discussions of the conference and the decisions and agreements (or
disagreements) and furnish a copy of the record to each party attending. Review
foreseeable methods and procedures relating to the paving work, including but
not necessarily limited to, the following:

a. Review Project requirements, including Contract Documents, Project
Schedule, approved Shop Drawings, pending and approved Change Orders
and requests for information that may have been submitted by
CONTRACTOR to ENGINEER.

b. Review required samples, submittals, and documentation procedures.

Review sub grade preparation

d. Review availability of materials, tradesman, equipment and facilities
needed to make progress, avoid delays and protect the Work from
damaging conditions.

e. Review required inspection, testing, certifying and quality control
procedures.

f.  Review weather and forecasted weather conditions, and procedures for
coping with unfavorable conditions.

o

1.3 SUBMITTALS

A. Shop Drawings: Submit for approval the following:
1. City of Phoenix Type 1 mix, giving complete data on materials, including
source, location, percentages, temperatures and all other pertinent data.
2. The submittal shall be reviewed by the ENGINEER and OWNER.

B. Material Certificates:
1. In lieu of laboratory reports required in the State Standards, CONTRACTOR
may submit certificates of compliance for the following:
a. Coarse and fine aggregates from each material source and each required
grading.
Asphalt for each penetration grade.
Job-mix design mixtures for each material or grade.
Density of uncompacted bituminous concrete.
Density of compacted bituminous concrete.
Density and voids analysis for each series of bituminous concrete mixture
test specimens.
g. Bituminous concrete plant inspection.
2. Certificates that materials, mixtures and plant comply with Specification
requirements.
3. Certificates signed by CONTRACTOR.

D OO0 T
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1. Forbase paving 2-inches thick or greater, atmospheric temperature shall be 40°F
and rising. For surface paving or pavement less than 2-inches thick, the surface
temperature shall be 50°F or greater.

2. Noasphalt concrete shall be placed when the weather is foggy or rainy, or when
the base on which the material is to be placed contains moisture in excess of the
optimum. Asphalt concrete shall be placed only when the ENGINEER deter-
mines that weather conditions are suitable.

1.4 JOB CONDITIONS
A. Weather Limitations:
B.

Grade Control: Establish and maintain the required lines and grades, including
crown and cross-slope for each course during construction operations.

PART 2 - PRODUCTS

2.1

PAVEMENT THICKNESS

A

2.2

Provide a minimum of 2-inch compacted premixed base course and minimum of 1.5-
inch compacted surface course for a total compacted depth of 3.5)-inches or
according to thickness detailed on the Drawings for pavement where shown on the
Drawings.

All sides of the asphalt area shall be curbed flush with edge of asphalt, unless
otherwise shown on the drawings, to retain the asphalt during placement and protect
edges from damage by heavy equipment.

MATERIALS

Base Course:

1. Base course material shall be a 1/2-inch hot mix asphalt concrete, consisting of a
mixture of mineral aggregate and paving asphalt conforming to Section 710 of
the MAG Standard Specifications. Gradation of the aggregate shall comply
with the City of Phoenix Type 1.

2. The City of Phoenix Type 1 asphalt shall contain a minimum of 1.5 percent
cement and 5.5 percent oil.

Surface Course:

1. Surface course material shall be a 1/2-inch hot mix asphalt concrete, consisting
of mineral aggregate and paving asphalt conforming to Section 710 of the MAG
Specifications. Gradation of the aggregate shall comply with the City of
Phoenix Type 1.

2. The City of Phoenix Type 1 asphalt shall contain a minimum of 1.5 percent
cement and 5.5 percent oil.

Tack Coat: The tack coat shall be emulsified asphalt Type SS-1h according to MAG
329, unless directed otherwise by the ENGINEER.
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2.3

TRAFFIC AND PARKING MARKING MATERIALS

A

Traffic and parking marking materials shall be a water based paint conforming to the
City of Phoenix Streets and Traffic Department Operations Division Specification
S.S.P-2, Water-Bourne Traffic Binder Paint. Refer to paragraph 1.2.A.3.

PART 3 - EXECUTION

3.1

INSPECTION

A

3.2

Examine the subgrade on which bituminous concrete will be installed. Notify
ENGINEER, in writing, of conditions detrimental to the proper and timely
completion of the Work. Do not proceed with the Work until unsatisfactory
conditions have been corrected in a manner acceptable to ENGINEER.

No materials shall be placed on subgrades, which are muddy or have water thereon.

CONSTRUCTION OF ROADWAYS

General:

1. The pavement for bituminous-surfaced roads and parking areas shall consist of a
6-inch base course composed of aggregates and bituminous material, mixed hot
in a central plant, and constructed on an aggregate base course prime coated
with a rapid curing paving asphalt. A surface course shall also be applied where
shown on the Drawings.

2. The roadways shall be constructed to the lines, grades, and typical sections
shown on the Drawings.

Base and Surface Course:

1. The base course mixture shall be transported to the site of paving and placed as
soon as possible after mixing.

2. The placement of the base course shall be completed over the full width of the
section under construction on each day's run.

3. Asphalt base and surface courses shall be spread and finished by means of self-
propelled mechanical spreading and finishing equipment. The compacted
thickness of layers placed shall not exceed 150 percent of the specified thickness
except as approved, in writing, by the ENGINEER.

4. Sufficient rolling equipment shall be furnished to satisfactorily compact and
finish the amount of mixture being placed. However, there shall be a minimum
of two rollers with two operators on the Project at all times. Upon direction of
the ENGINEER, one of the rollers may be a pneumatic-tire roller. During
rolling operations, the speed of the roller(s) shall not exceed three miles per
hour. If ample number of rollers are not present, adjust the asphalt placement
rate to accommodate the roller(s) speed. The type and required number of
rollers shall be on the Project and in acceptable operating condition, prior to the
placement of any asphalt material. All rollers shall be operated continuously
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from the breakdown through finish rolling. CONTRACTOR may use vibratory
rollers in lieu of the steel-wheeled roller, however when the thickness of the
asphalt is 1-inch or less, all rolling will be done in the static mode.

When more than one width of asphalt concrete material will be placed, a 6-inch
strip adjacent to the area on which future material is to be laid shall not be rolled
until such material has been placed but shall not be left unrolled more than two
hours after being placed, unless the 6-inch unrolled strip is first heated with a
joint heater. After the first strip or width has been compacted, the second width
shall be placed, finished and compacted as provided for the first width, except
that rolling shall be extended to include the 6-inches of the first width not
previously completed.

At any place not accessible to the roller, the mixture shall be thoroughly
compacted with tampers and finished, where necessary, with a hot smoothing
iron to provide a uniform and smooth layer over the entire area compacted in
this manner.

Breakdown rolling shall begin as soon as the mixture will bear the roller without
undue displacement. Rolling shall be longitudinal, overlapping on successive
trips by at least 1/2 but not more than 3/4 the width of the rear wheels. Alternate
trips of the roller shall be of slightly different lengths. The motion of the roller
shall at all time be slow enough to avoid displacement of the mixture. Finish
rolling shall be done by means of a steel-wheeled roller or a vibratory steel-
wheel roller operating in the static mode.

C. Tack Coat:

1.

A tack coat shall be applied to all existing and to each new course of bituminous
surfaces prior to the placing of a succeeding layer of bituminous mixed material.
The tack coat may be deleted when a succeeding layer of asphalt concrete is
being applied over a freshly laid course that has been subjected to very little
traffic when approved by the ENGINEER.

The same material that is specified above for the tack coat shall be applied to the
vertical surfaces of existing pavements, curbs, and gutters, against which asphalt
concrete is to be placed.

Tack coat shall be diluted in the proportion of 50 percent emulsion and applied
at the rate of 0.05 to 0.10 gallons per square yard. Application shall be made in
advance of subsequent construction as directed by the ENGINEER.

Tack coat shall be applied by pressure-type distributor trucks with insulated
tanks. Hand spray by means of hose or bar through a gear pump or air tank shall
be acceptable for resurface work, corners or tacking of vertical edges. Care
shall be taken to provide uniform coverage. Equipment that performs
unsatisfactory shall be removed from the job.

D. Construction Joints:

1.

2.

Construction joints shall be made in such a manner as to ensure a neat junction,
thorough compaction and bond throughout.

A transverse joint extending over the full width of the strip being laid and at
right angles to its centerline shall be constructed at the end of each day's work

BITUMINOUS PAVING 02742-6 May 2023



CITY OF PHOENIX: Water Services Department
PROJECT NAME: Lift Station No. 66 Refurbishment
PROJECT NUMBER: WS90400084

and at any other times when the operations of placing the hot mixture are
suspended for a period of time which will permit the mixture to chill. The
forward end of a freshly laid strip shall be thoroughly compacted by rolling
before the mixture has become chilled. When Work is resumed, the end shall be
cut vertically for the full depth of the layer.

Joining of Pavements: When pavement is to join existing or previously laid
pavement, the existing or previously laid pavement shall be neatly and carefully
edged to allow for overlapping and feathering of the surface course material. A tack
coat of bituminous prime coat material shall be placed at the interface of pavement

Curing: The pavement shall not be opened to traffic until directed by the
ENGINEER. Construction traffic on the pavement shall be held to a minimum as

Set frames of drainage structures to final grade in an approved manner. Include
existing frames and frames furnished under other Sections of these Specifications.
Comply with requirements of Section 02771, Concrete Curbs, Gutters and

General: In addition to other specified conditions, comply with the following
1. Provide final surfaces of uniform texture, conforming to required grades and
2. Take not less than one 4-inch diameter pavement specimen for each complete

course for each 10,000 square feet of pavement, unless directed by ENGINEER.
3. Repair holes from test specimens as specified for patching defective Work.

1. If directed by ENGINEER, compare density of in-place material against
laboratory specimen or certificates on same bituminous concrete mixture. Use

2. Minimum acceptable density of in-place course material shall be 90 percent of
the recorded laboratory specimen or certificate density. Maximum acceptable

E.
and existing or previously laid pavement.
F.
allowed by the ENGINEER.
3.3 FRAME ADJUSTMENT
A.
Sidewalks.
3.4  PAVEMENT QUALITY REQUIREMENTS
A.
minimum requirements:
Cross sections.
B. Density:
nuclear devices.
density shall be 98 percent.
C.

Thickness: In-place compacted thicknesses shall average not less than the thicknesses
specified.
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D. Surface Smoothness:

1. Testfinished surface of each bituminous concrete course for smoothness, using
a ten foot straightedge applied parallel to and at right angles to centerline of
paved areas.
Check surfaced areas at intervals as directed by ENGINEER.
3. Surfaces will not be acceptable if exceeding the following:
a. Base Course: 3/8-inch in ten feet.
b. Surface Course: 1/4-inch in ten feet.
c. Crowned Surfaces:
1) Test crowned surfaces with a crown template, centered and at right
angles to the crown.
2) Surfaces will not be acceptable if varying more than 1/4-inch from the

N

As directed by ENGINEER, remove and replace all defective areas. Cut-out such
areas and fill with fresh bituminous concrete. Compact to the required density.

Cleaning: After completion of paving operations, clean surfaces of excess or spilled

Protect newly finished pavement until it has become properly hardened by cooling.

Cover openings of drainage structures in the area of paving until permanent

1. Sweep surface with power broom supplemented by hand brooms to remove

2. Do not begin marking bituminous concrete pavement until approved by

template.
3.5 PATCHING
A.
3.6 CLEANING AND PROTECTION
A.
bituminous materials and all foreign matter.
B.
C.
coverings are placed.
3.7 MARKING PAVEMENT
A. Cleaning:
loose material and dirt.
ENGINEER.
B. Application:

1. Using mechanical equipment, provide uniform straight edges in two separate
coats. Apply in accordance with paint manufacturer's recommended rates.
Refer to paragraph 1.2.A.3.
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PROJECT NAME:

CITY OF PHOENIX = 2002 APPROVED ASPHALT PLANTS AND MIX PRODUCT CODES

MIX | A11/2°43%WIC | A 112" 4.8% WIC C-3/4"5.0% WIC C-3/4"55% WIC D-1/2"5.1% WIC D-1/2" 5.6% WIC
PLANTS (High Volume) (High Volume) (High Volume) (High Volume) (High Volume) (High Volume)
Vulcan (All Plants) 814325 814825 835025 835525 845125 845625
New West Val Vista #152 25AP152 25RP152 19AP152 19RP152 12AP152 12RP152
New West Sun City #302 25AP302 25RP302 19AP302 19RP302 12AP302 12RP302
New West Avondale #402 25AP402 25RP402 19AP402 19RP402 12AP402 12RP402
Mesa — East 1 732 741 535 544 431 438
Mesa - Sun #2 732 741 535 544 431 438
UM#10131_ (01) 14301D 14801D 35001D 35501D 45101D 45601D
UM#10231  (02) 14302E 14801E 35001E 35501E 45101E 45601E
UM#I1131 (1) 14301A 14801A 35004A 35504A 45103A 45601A
UM#I1231 (12) 14302B 14801B 350038 355048 451018 456028
UM#14131 (41) 14301 14801 350024 35504 54101J 45601
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SECTION 02771

CONCRETE CURBS, GUTTERS AND SIDEWALKS

PART 1 - GENERAL

11 DESCRIPTION
A. Scope:

1. Provide all labor, materials, equipment and incidentals as shown on the
Drawings, specified and required to furnish and install concrete curbs, gutters
and sidewalks.

2. Types of Work covered by this Section are as follows:

a. Conventionally formed or machine formed curb.

b. Conventionally formed or machine formed curb and gutter.

c. Conventionally formed or machine formed curb and sidewalk.

d. Conventionally formed or machine formed curb, gutter and sidewalk.

3. The thickness and extent of curb, gutter and sidewalk as shown on the
Drawings.

1.2 QUALITY ASSURANCE
A. Standard Specifications and Details:

1. Conformto all applicable requirements of Section 340 of the Uniform Standard
Specifications to Public Works Construction by the Maricopa Association of
Governments (MAG) as supplemented by the City of Phoenix. If there is a
conflict between MAG Standard Specifications as supplemented by the City of
Phoenix and these Specifications, the Provisions of these Specifications shall
govern.

B. Reference Standards: Comply with applicable provisions and recommendations of
the following, except as otherwise shown or specified.

1. ASTM D 1190, Specification for Concrete Joint Sealer, Hot Poured Elastic
Type.

C. Applicator Qualifications: Minimum of two years installing curbs, gutters and
sidewalks.
1.3 SUBMITTALS
A. Samples: Submit for approval the following:

1. Samples, manufacturer's product data, test reports and material certifications as
required in referenced Sections for concrete Work.
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B.

Certificates: Manufacturer's certification that sealer meets Specification
requirements.

PART 2 - PRODUCTS

Reinforcing Bars and Welded Wire Fabric: Deformed steel bars and smooth wire
fabric shall comply with requirements of Section 03200, Concrete Reinforcement.

Concrete Materials: Comply with requirements of applicable Sections of Division 3,
Concrete, for formwork, concrete materials, admixtures, bonding materials, curing

Expansion Joint Material: Comply with requirements of Section 03251, Concrete

Comply with requirements of applicable provisions of Section 03300, Cast-In-Place

2.1 MATERIALS
A.
1. Furnish wire fabric in flat sheets, not rolls.
B.
materials and others as required.
C.
Joints, for preformed expansion joint fillers.
2.2 CONCRETE MIX, DESIGN AND TESTING
A.
Concrete, for concrete mix design, sampling and testing, and quality control.
B.

Design the mix to produce concrete having properties of compressive strength, slump
range and air content as specified in Section 03300, Cast-In-Place Concrete.

PART 3 - EXECUTION

3.1  INSPECTION
A. Examine the substrate and the conditions under which Work is to be performed and
notify ENGINEER, in writing, of unsatisfactory conditions. Do not proceed with the
Work until unsatisfactory conditions have been corrected in a manner acceptable to
ENGINEER.
B. Verify that earthwork is completed to correct line and grade.
C. Checkthat subgrade is smooth, compacted, and free of frost and excessive moisture.
D. Do not commence Work until conditions are satisfactory, and approved by
ENGINEER.
3.2 POROUSFILL
A. Porous Fill Under Sidewalk: Furnish fill consisting of crushed stone, gravel, sand, or
other approved material. Properly wet and compact fill to the thickness as shown on
CONCRETE CURBS, GUTTERS 02771-2 May 2023
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the Drawings. Comply with requirements of Section, 02318, Crushed Stone and
Gravel.

3.3 FORM CONSTRUCTION

A. Set forms to line and grade. Install forms over full length of curb, gutter and
sidewalk.

3.4 REINFORCEMENT

A. Locate, place, and support reinforcement as specified in Section 03200, Concrete
Reinforcement, unless otherwise shown on the Drawings. Size of reinforcement
shall be as shown on the Drawings.

3.5 CONCRETE PLACEMENT

A. General: Comply with the requirements of Section 03300, Cast-In-Place Concrete,
for mixing and placing concrete, and as specified.

B. Place concrete for curbs and gutters using methods which prevent segregation of the
mix. Consolidate concrete along the face of forms with an internal vibrator.

C. For sidewalks, place concrete in one course, monolithic construction, for the full
width and depth of walks.

D. Machine Formed: Automatic curb, gutter and sidewalk machine may be used for
forming, at CONTRACTOR'S option. Concrete shall have properties as specified in
Section 03300, Cast-In-Place Concrete, except that maximum slump shall be 2-1/2-
inches and air content shall be two percent of design. Machine forming shall
produce curbs, gutters and sidewalks to the required cross-section, lines, grades,
finish, and jointing, as specified for conventionally formed concrete. If results do
not conform to requirements remove and replace, at no additional cost to the
OWNER.

3.6 JOINTS

A. General: Construct expansion, contraction, and construction joints with faces
perpendicular to surface of the curb, gutter and sidewalk. Construct transverse joints
at right angles to the Work centerline and as shown on the Drawings.

B. Contraction Joints: Provide these joints at ten feet on centers for curbs and gutters
and five feet on centers for sidewalks.
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C. Construction Joints: Place joints at locations where placement operations are
stopped for a period of more than 1/2-hour, except where such pours terminate at
expansion joints.

D. Expansion Joints: Provide 1/2-inch expansion joint filler where Work abuts
structures; at returns; and at 30 foot spacing for straight runs. If curb, gutter, and
sidewalk are not poured monolithically, provide expansion joints where each abuts
the other.

1. Place top of expansion joint material not less than 1/2-inch or more than 1-inch
below concrete surface. Apply joint sealer on top of expansion joint material
flush with concrete surface, and in accordance with manufacturer's instructions.

3.7  CONCRETE FINISHING

A. Smooth the exposed surface by screeding and floating.

B. Work edges of gutter and sidewalks back top edge of curb, and transverse joints; and
round to 1/4-inch radius.

C. Complete surface finishing by drawing a fine-hair broom across surface,
perpendicular to line of traffic.

3.8 CURING

A. Protect and cure finished concrete curbs, gutters and sidewalks, complying with
applicable requirements of Section 03300, Cast-In-Place Concrete.

3.9 REPAIR AND CLEANING

A. Repair or replace broken or defective curbs, gutters and sidewalk as directed by the
ENGINEER.

B. Sweep Work and wash free of stains, discolorations, dirt and other foreign material.

++ END OF SECTION + +
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SECTION 02981

DECORATIVE STONE LANDSCAPING

PART 1 - GENERAL

1.1

DESCRIPTION

A

1.2

Scope:

1. Provide all labor, materials, equipment and incidentals required to furnish and
install decorative stone landscaping as shown on the Drawings and specified.

2. Thetypes of decorative stone landscaping Work required include the following:
a. Decomposed granite.
b. Pre-emergent herbicide.

3. The extent of the decorative stone landscaping shall be as shown on the
Drawings.

Coordination:
1. Review installation procedures under other Sections and coordinate the
installation of items that must be installed with the decorative stone landscaping.

QUALITY ASSURANCE

1.3

Source Quality Control: Supply washed, screened, decomposed granite consisting of
hard stone, free from coatings, obtained from a single source.

SUBMITTALS

Samples: Submit for approval the following:

1. Selection of actual decorative stone available from the Supplier in individual,
small polyethylene bags, for final selection by ENGINEER.

2. Make available, for inspection and approval prior to placement of the material, a
representative five pound sample of the decorative stone selected by
ENGINEER, from the approved supply source.

Shop Drawings: Submit for approval the name of intended decomposed granite
source.

PART 2 - PRODUCTS

21  MATERIALS
A. Decomposed Granite:
1. Decomposed granite shall match the size and color of existing landscaping rock
and shall be supplied from a single supply source, for a uniform appearance
DECORATIVE STONE 02981-1 May 2023
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throughout the Project. It shall be free from lumps or balls of clay and shall not
contain any calcareous coatings, caliche, organic matter or foreign substances.

PART 3 - EXECUTION

3.1 GENERAL

A. Decomposed granite shall be placed upon completion of construction and upon
ENGINEER'S approval of all fine grading, irrigation, and planting elements.

B. Theareasto receive decomposed granite shall be relatively smooth. All rocks larger
than 1-1/2-inches shall be removed and disposed of by CONTRACTOR.

C. Prior to placing decomposed granite, all areas to receive it shall be sprayed with a
pre-emergent herbicide according to the manufacturer's recommendations. Do not
spray herbicide on any areas designated to receive seeding.

3.2 CONTRACTOR'S INSPECTION

A. Examine the subgrade, verify the elevations, observe the conditions under which
Work is to be performed, and notify the ENGINEER, in writing, of unsatisfactory
conditions. Do not proceed with the Work until unsatisfactory conditions have been
corrected in a manner acceptable to ENGINEER.

3.3 PREPARATION

A. Outline areas to receive decorative stone landscaping and secure ENGINEER'S
acceptance before start of Work. Make minor adjustments as may be requested by
the ENGINEER.

3.4 PLACEMENT

A. Place decompose