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Cedar Bay Water Reclamation Facility Backup Power System

SECTION 01 11 00
SUMMARY OF WORK

PART 1 GENERAL

1.01 WORK COVERED BY CONTRACT DOCUMENTS

A.  The completed Work will provide Owner with a new backup power system
for the Headworks and the UV system, the project includes:

1.

*

Provide permanent backup power to critical loads at MCC-1, MCC-4,
and new MCC-4A at the Operations Building, MCC-3 Sludge Pump
Station, and associated appurtenances. The emergency generator for
Operations Building will be a 250 kW, 480 V, 3-phase, 60-hertz diesel
generator. The emergency generator for the UV System/Reuse Water
Pump Station will be a 600 kW, 480 V, 3-phase, 60-hertz diesel
generator.

The 250 kW generator will be provided with a walk-in aluminum
acoustic enclosure, air filters and discharge silencers, 1,420-gallon
dual-walled diesel sub-base tank, direct current battery starting system,
engine control panel, and accessories.

The 600 kW generator will be provided with a walk-in aluminum
acoustic enclosure, air inlet filters and discharge silencers, 2,400-gallon
dual-walled diesel sub-base tank, direct current battery starting system,
engine control panel, and accessories.

The emergency backup power system at the Operations Building will
include a 480 V SWBD-4A consisting of Main and Generator breakers,
feeder breakers section; protective relays, power quality meters, surge
protection, and appurtenances as shown. An automatic transfer
controller with PLC will be part of the SWBD-4A control system.

The emergency backup power system near the UV/Reuse Water Pump
Station will include replacement of the existing Main-Tie-Main breakers
in existing MCC-100, addition of a new Genset SWBD complete with
generator breaker and ATC control system PLC as shown.

The new backup power systems will include instrumentation and
controls to monitor status and to perform automatic switchover between
utility and generator power feeds. This includes but is not limited to two
new programmable logic controllers, programming, and appurtenances.
Asphalt access drive to each generator.

Minor modifications to the Operations Building electrical room.
Demolition of existing electrical equipment as shown.

PW\DENO003\705890 SUMMARY OF WORK
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PART 2 PRODUCTS (NOT USED)

PART 3 CONSTRUCTION SEQUENCE GUIDELINES

3.01 NEW 250KW GENSET, SWBD-4A, AND MCC-4A INSTALLATION

A.  The following construction sequence is a guideline to the General Contractor
(GC) for the installation of the new 250kW Genset, SWBD-4A, MCC-4A and
associated power and control equipment. Some of the tasks can occur
concurrently.

1.

Install new 125A, 3P, breaker in spare cubicle (9C) of existing
MCC-4A.

2. Install new 60A, 3P, breaker in spare cubicle (9D) of existing MCC-4A.

3.  Install new 75kVA dry type transformer (TX-PP) and feed temporarily
from existing MCC-4A (9C) thru new 125A, 3P, breaker installed
previously.

4.  Install new panel (PP) and provide new conduit from panel (PP) to
existing AC Sub Panel.

5. Demolish existing feeder of AC Sub Panel from existing MCC-4 and
refeed panel from new panel (PP) thru conduit installed previously.

6.  Intercept feeder from MCC-4 to AC-1 and provide a new junction box
to re-route the feeder to MCC-4A (9D).

7. Refeed AC-1 temporarily from MCC-4A (9D) thru new and existing
conduit.

8. Relocate active loads of panel (P) (inside MCC-4) to new panel (PP).

9.  Demolish MCC-4, cable tray, and concrete pad as indicated in
Drawing E-80-201.

10. Relocate horn/strobe to east wall of Operations Building. Refer to
Drawing E-80-202.

11. Demolish Storage Room of Operations Building.

12.  Construct new concrete pad for new SWBD-4A and new MCC-4A.

13.  Demolish cavity wall in east wall of Operations Building and install
new door as indicated in architectural and structural drawings.

14. Install duct banks, manhole, and conduits rough-in from Operations
Building to new 250kW genset location, PLC-3, panel (1A) lighting
contactor, panel (3A), and PLC-5.

15. Construct pad for new 250kW Genset.

16. Install new 250kW Genset.

17. Install new SWBD-4A and MCC-4A.

18. Install new feeder from 250kW generator to new SWBD-4A.

19. Install new feeder to panel (3A).

20. Disconnect the existing feeder from existing transformer to existing
Automatic Transfer Switch (ATS) which runs through upper conduits
inside the Operations Building. Refer to Drawing E-80-202.

SUMMARY OF WORK PW\DENO003\705890
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21.

22.
23.
24.

25.
26.
27.
28.

29.
30.

Cedar Bay Water Reclamation Facility Backup Power System

Install new feeder from existing transformer to new SWBD-4A (Utility
Source A) thru existing and new conduits and install new conduits from
exterior junction box to new SWBD-4A (Utility Source B) location.
Install new panels LP1, LP2, LC, PP1, and control panel ATC-4A.
Install feeders to loads associated to the above panels.

Relocate feeders of active loads in MCC-1 to new SWBD-4A,
MCC-4A, LP1, and PP.

Demolish MCC-1.

Transfer loads from existing MCC-4A to SWBD-4A and new MCC-4A.
Disconnect power from existing transformer to existing ATS and
existing MCC-4A.

Install new feeder from existing transformer to SWBD-4A (Utility
Source B) thru existing and new conduits.

Demolish existing MCC-4A, ATS, and concrete pad.

Repair tiles of demolished concrete pads and storage room to match
existing.

3.02 EXISTING MCC-100 MODIFICATIONS, NEW 600KW GENSET AND NEW
GENERATOR SWBD AND ATC INSTALLATION

A.  The following tasks serve as guidelines to the GC for the installation of the
new 600kW generator, outdoor generator switchboard and ATC, and
modifications to existing MCC-100.

1. Provide new 70A, 3P, breaker in cubicle 7F of existing MCC-100.
Install duct banks from new location of 600kW generator to outdoor
generator breaker and ATC enclosure and from outdoor enclosure to
new outdoor junction box. See Drawings E-05-203 and E-80-205.

3. Construct new pads for 600kW generator, outdoor main breaker and
ATC, and addition to MCC-100 pad.

4.  Install new 600kW Generator.

5.  Install new outdoor main generator breaker and ATC.

6. Install new feeder to generator’s utility transformer from new 70A
breaker installed in MCC-100(7F).

7. Provide temporary power to UV power distribution centers (PDCs), UV
Control Panel, and PLC-100. Refer to Drawings E-80-204 and
E-80-603.

8.  De-energize MCC-100 from Transformers (E) and (F).

9.  Relocate AFD-5 and AFD-6 as shown in Drawing E-80-205.

10. Remove Main Utility Breaker Section 1 and Tie Breaker Section 6.

11. Install new Main Utility Breaker Section, transition section, and service
feeder from Transformer (E) as shown on drawings.

12. Install new Tie Breaker Section and reconnect existing feeder to it.

13. Install control wiring from new Main Utility Breaker Section 1 and new
Tie Breaker Section 6 to new outdoor ATC-100.

PW\DENO003\705890 SUMMARY OF WORK
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Cedar Bay Water Reclamation Facility Backup Power System

14. Remove Main Utility Breaker Section 11.

15. Remove portable generator connection from MCC-100, Section 7, up to
outdoor switch.

16. Install new Main Utility Breaker Section 11.

17. Install new feeder from outdoor generator breaker to load side (Main
Bus B) of Main Utility Breaker at Section 11.

18. Install control wiring from new Main Utility Breaker at Section 11 to
new outdoor ATC-100.

19.  Energize modified MCC-100 from existing transformers (E) and (F).

20. Remove temporary power to UV PDCs, UV Control Panel, and
PLC-100 and reconnect to existing conductors.

END OF SECTION
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PART 1

Cedar Bay Water Reclamation Facility Backup Power System

SECTION 01 29 00
PAYMENT PROCEDURES

GENERAL

1.01 SUBMITTALS

A.

Informational Submittals:

1. Schedule of Values: Submit on Contractor’s standard form.
2. Schedule of Estimated Progress Payments:
a.  Submit with initially acceptable Schedule of Values.
b.  Submit adjustments thereto with Application for Payment.
3. Application for Payment.
4.  Final Application for Payment.

1.02 SCHEDULE OF VALUES

A.  Prepare a separate Schedule of Values for each schedule of the Work under
the Agreement.
B.  Upon request of Owner, provide documentation to support the accuracy of the

Schedule of Values.

C.  Unit Price Work: Reflect unit price quantity and price breakdown from
conformed Bid Form.
D. Lump Sum Work:

1. Reflect Schedule of Values format included in conformed Bid Form
specified allowances, alternates, and equipment selected by Owner, as
applicable.

2. List bonds and insurance premiums, mobilization, demobilization,
preliminary and detailed progress schedule preparation, equipment
testing, facility startup, and contract closeout separately.

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

F.  Summation of the complete Schedule of Values representing all the Work
shall equal the Contract Price.

G. Standard General Conditions of the Construction Contract are included in the

Front End Documents provided by JEA.

PW\DENO003\705890 PAYMENT PROCEDURES
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H. Form and Content of Schedule of Values:

I.

Type schedule on an 8 1/2-inch by 11-inch white sheet furnished by
JEA upon Contractor’s request. Identify schedule with:
a.  Title of Project and location.
b.  JEA Project number.
c.  Name and Address of Contractor.
d.  Contract designation.
e.  Date of Submission.
Schedule shall list the installed value of the components of the work in
sufficient detail to serve as a basis for computing values for progress
payments during construction.
Identify each line item with the number and title of the respective
section.
For each major line item list sub-values of major products or operations
under the item.
For the various portions of the work:
a. Each item shall include a directly proportional amount of the
Contractor's overhead and profit.
b.  For items on which progress payments will be requested for stored
materials, break down the value into:
1)  The cost of the materials, delivered and unloaded, with taxes
paid. Paid invoices are required for materials.
2)  The total installed value.

I. Subschedule of Unit Material Values:

L.

2.

Submit a sub-schedule of unit costs and quantities for: Products on

which progress payments will be requested for stored products.

The form of submittal shall parallel that of the Schedule of Values, with

each item identified the same as the line item in the Schedule of Values.

The unit quantity for bulk materials shall include an allowance for

normal waste.

The unit values for the materials shall be broken down into:

a. Cost of the material, delivered and unloaded at the site, with taxes
paid.

b.  Copies of invoices for component material shall be included with
the payment request in which the material first appears.

The installed unit value multiplied by the quantity listed shall equal the

cost of that item in the Schedule of Values.

PAYMENT PROCEDURES PW\DENO003\705890
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J. Form and Content of Schedule of Asset Values:

1.

2.

The Table 01 29 00-1 includes the assets to be accounted for in the
Schedule of Asset Values.

For each asset listed, provide a constructed cost which will include an
allocation of construction activities including but not limited to,
demolition, sitework, specialties, materials, labor, general conditions,
and overhead and profit associated with the construction of the asset.
The combined value of the assets will equal the bid price for the project
and will require adjustments as necessary due to change orders. The
schedule of asset values will be updated on a monthly basis and will be
included in the monthly pay request application for approval.

The Owner reserves the right to edit this list prior to the first pay request
application and may add up to 20 percent more items than have been
identified in the list:

Table 01 29 00-1 Schedule of Assets
Cedar Bay WRF Backup Power System
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Table 01 29 00-1 Schedule of Assets
Cedar Bay WRF Backup Power System

1.03 BID ITEM DESCRIPTIONS

A.

Work shall include, but is not limited to, mobilization; demolition; site
preparation; erosion control; excavation and earthwork; landscaping;
mechanical; electrical; instrumentation and control (I&C); restoration; and
startup. Work not shown or called out in either the Drawings or the
Specifications, but necessary in carrying out the intent of the Project or in the
complete and proper execution of the Work, is required and shall be
performed by the Contractor as though it were specifically delineated or
described. No additional compensation will be considered for this associated
and necessary Work.

Work shall be bid as a lump sum including SWA work as described in the
Instructions to Bidders.

1.04 SCHEDULE OF ESTIMATED PROGRESS PAYMENTS

A.  Show estimated payment requests throughout Contract Times aggregating
initial Contract Price.
B.  Base estimated progress payments on initially acceptable progress schedule.
Adjust to reflect subsequent adjustments in progress schedule and Contract
Price as reflected by modifications to the Contract Documents.
PAYMENT PROCEDURES PW\DENO003\705890
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1.05 APPLICATION FOR PAYMENT

A.  Transmittal Summary Form: Attach one Summary Form with each detailed
Application for Payment for each schedule and include Request for Payment
of Materials and Equipment on Hand as applicable. Execute certification by
authorized officer of Contractor.

B.  Use detailed Application for Payment Form provided by Owner.
C.  Provide separate form for each schedule as applicable.

D. Include accepted Schedule of Values for each schedule or portion of lump
sum Work and the unit price breakdown for the Work to be paid on a unit
priced basis.

E. Include separate line item for each Change Order and Work Change Directive
executed prior to date of submission. Provide further breakdown of such as
requested by Owner.

F.  Preparation:

1. Round values to nearest dollar.
Submit Application for Payment, including a Transmittal Summary
Form and detailed Application for Payment Form(s) for each schedule
as applicable, a listing of materials on hand for each schedule as
applicable, and such supporting data as may be requested by Owner.

1.06 MEASUREMENT—GENERAL

A.  Weighing, measuring, and metering devices used to measure quantity of
materials for Work shall be suitable for purpose intended and conform to
tolerances and specifications as specified in National Institute of Standards
and Technology, Handbook 44.

B.  Whenever pay quantities of material are determined by weight, material shall
be weighed on scales furnished by Contractor and certified accurate by state
agency responsible. Weight or load slip shall be obtained from weigher and
delivered to Owner’s representative at point of delivery of material.

C. Ifmaterial is shipped by rail, car weights will be accepted provided that actual
weight of material only will be paid for and not minimum car weight used for
assessing freight tariff and provided further that car weights will not be
acceptable for material to be passed through mixing plants.

PW\DENO003\705890 PAYMENT PROCEDURES
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D.  Vehicles used to haul material being paid for by weight shall be weighed
empty daily and at such additional times as required by Engineer. Each
vehicle shall bear a plainly legible identification mark.

E.  Materials that are specified for measurement by the cubic yard measured in
the vehicle shall be hauled in vehicles of such type and size that actual
contents may be readily and accurately determined. Unless all vehicles are of
uniform capacity, each vehicle must bear a plainly legible identification mark
indicating its water level capacity. Vehicles shall be loaded to at least their
water level capacity. Loads hauled in vehicles not meeting above
requirements or loads of a quantity less than the capacity of the vehicle,
measured after being leveled off as above provided, will be subject to
rejection, and no compensation will be allowed for such material.

F.  Quantities Based on Profile Elevations.

G.  Quantities will be based on ground profiles shown. Field surveys will not be
made to confirm accuracy of elevations shown.

H.  Where measurement of quantities depends on elevation of existing ground,
elevations obtained during construction will be compared with those shown on
Drawings. Variations of 1 foot or less will be ignored, and profiles shown on
Drawings will be used for determining quantities.

L. Units of measure shown on Bid Form shall be as follows, unless specified
otherwise.
Item Method of Measurement
AC Acre—Field Measure by Engineer
CY Cubic Yard—TField Measure by Engineer within limits
specified or shown
CY-VM Cubic Yard—Measured in Vehicle by Volume
EA Each—Field Count by Engineer
GAL Gallon—Field Measure by Engineer
HR Hour
LB Pound(s)—Weight Measure by Scale
LF Linear Foot—Field Measure by Engineer
MFBM Thousand Foot Board Measure—Delivery Invoice
SF Square Foot
SY Square Yard
TON Ton—Weight Measure by Scale (2,000 pounds)
PAYMENT PROCEDURES PW\DENO003\705890
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J. Measurement of Linear Items: Where payment will be made based on linear
quantities and on parameters other than length, those parameters shall be as
follows:

Item Measurement Parameters

Trench Safety Depth of Trench: 0 to 4 feet; 4 to 10 feet; over
System 10 feet in 2-foot increments. The depth of trench
will be measured at intervals of 25 feet along the
centerline of the trench. The depth of each
measuring point will be the depth from existing at
grade surface to bottom of pipe base, 6 inches below
pipe invert and will used for computing the depth of
trench for a distance of 25 feet ahead of the point of
measurement. The depth figures indicated in Bid
Form are inclusive to nearest 0.1 foot; that is, a
trench depth measured as 11.9 feet will be paid for
at the unit price for excavation 10 to 12 feet deep. A
trench depth measured as 12 feet will be paid for at
the unit price for excavation 12 to 14 feet deep.

Unclassified Trench | Depth of Trench: Same as Trench Safety System

Excavation above.
Trench Backfill and | Depth of Trench: Same as Unclassified Trench
Compaction Excavation above.

1.07 PAYMENT
A. General:

1.  Progress Payments will be made monthly.
2. The date for Contractor’s submission of monthly Application for
Payment shall be established at the Preconstruction Conference.

B.  Payment for unit price items covers all the labor, materials, and services
necessary to furnish and install the following items.

Item Description
Imported Pipe Includes providing imported pipe bedding where
Bedding required by Owner.

Imported Pipe Zone | Includes providing imported pipe zone where
required by Owner.

PW\DENO003\705890 PAYMENT PROCEDURES
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Item Description

Trench Excavation | Includes excavation, disposal of excavated material
and Backfill-Class D | and providing imported backfill, backfill
compaction, surface restoration, and associated
Work as specified.

1.08  NONPAYMENT FOR REJECTED OR UNUSED PRODUCTS
A.  Payment will not be made for following:

1.  Loading, hauling, and disposing of rejected material.

Quantities of material wasted or disposed of in manner not called for
under Contract Documents.

3. Rejected loads of material, including material rejected after it has been
placed by reason of failure of Contractor to conform to provisions of
Contract Documents.

4.  Material not unloaded from transporting vehicle.

5. Defective Work not accepted by Owner.

6.  Material remaining on hand after completion of Work.

1.09 PARTIAL PAYMENT FOR STORED MATERIALS AND EQUIPMENT

A.  Partial Payment: No partial payments will be made for materials and
equipment delivered or stored unless Shop Drawings and preliminary
operation and maintenance data is acceptable to Owner.

B.  Final Payment: Will be made only for products incorporated in Work;
remaining products, for which partial payments have been made, shall revert
to Contractor unless otherwise agreed, and partial payments made for those
items will be deducted from final payment.

1.10 PARTIAL PAYMENT FOR UNDELIVERED, PROJECT-SPECIFIC
MANUFACTURED OR FABRICATED EQUIPMENT

A. Notwithstanding above provisions, partial payments for undelivered (not yet
delivered to Site or not stored in the vicinity of Site) products specifically
manufactured for this Project, excluding off the shelf or catalog items, will be
made for products listed below when all following conditions exist:

1. Partial payment request is supported by written acknowledgment from
Suppliers that invoice requirements have been met.

2. Equipment is adequately insured, maintained, stored, and protected by
appropriate security measures.

3. Each equipment item is clearly marked and segregated from other items

to permit inventory and accountability.

PAYMENT PROCEDURES PW\DENO003\705890
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4.  Authorization has been provided for access to storage Site for Engineer
and Owner.

5. Equipment meets applicable Specifications of these Contract
Documents.

B.  Payment of 15 percent of manufacturer’s quoted price for undelivered,
Project-specific manufactured equipment will be made following Shop
Drawing approval. Thereafter, monthly payments will be made based on
progress of fabrication as determined by Engineer, but in no case will total of
payments prior to delivery exceed 75 percent of manufacturer’s quoted price.

C.  Failure of Contractor to continue compliance with above requirements shall
give cause for Owner to withhold payments made for such equipment from
future partial payments.

PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION (NOT USED)

END OF SECTION
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SECTION 01 31 13
PROJECT COORDINATION

PART 1 GENERAL
1.01 RELATED WORK AT SITE
A. General:

1. Other work that is either directly or indirectly related to scheduled
performance of the Work under these Contract Documents, listed
henceforth, is anticipated to be performed at Site by others.

2. Coordinate the Work of these Contract Documents with work of
others as specified in General Conditions.

3. Include sequencing constraints specified herein as a part of
Progress Schedule.

1.02 SUBMITTALS

A. Action:
1.  Statement of Qualification (SOQ) for land surveyor or civil Engineer.
Photographs:

a.  Color Photographs (digital images of at least 2.5 mega pixels
each): Submit on flash drive with the monthly pay request.
3. Pre-construction Video Recordings on DVD: Submit two copies (one
for the Owner and one for the Engineer), within 14 calendar days of

being taken.

4.  Contractor’s health and safety plan for the Engineer and Owner’s
Resident Engineer to document the Contractor has a plan in-place.

5. Contractor shall submit a facility startup plan describing the activities

that will affect the Owner’s operations at the Cedar Bay WRF Site.
1.03 COORDINATION AND INTERFERENCES

A.  Engineer's Drawings are generally diagrammatic and indicative of Work but
are restrictive in showing actual construction conditions. Modify Work to
compensate for minor interferences and structural obstructions as part of
Work at no additional cost to Owner.

B.  Contractor shall assume responsibility for coordinating Shop Drawing
information. Engineer will not be responsible for coordinating Shop Drawing
data. Engineer and Owner will not pay Change Order costs due to improper
coordination should errors and omissions occur during construction as a result
of poor communication relative to Shop Drawing information.

PW\DENO003\705890 PROJECT COORDINATION
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1.04

1.05

1.06

C.

Make available to other Contractors and Subcontractors, Shop Drawings
required for construction of this Project. Maintain a current, up-to-date Shop
Drawing file in field office for this purpose.

USE OF TERM CONTRACTOR IN THESE DOCUMENTS

A.

The drawings and specifications use the term Contractor for the entity
performing the Work. The Owner plans to select a Construction Manager at
Risk (CMAR) to perform the Work of this project and other projects currently
under design. The term Contractor and CMAR shall be sued interchangeably
in these documents.

FIELD TESTING REQUIREMENTS

A.

The Contract Documents define field testing requirements that are required
by the Contractor. All field testing shall be included in the Contractor’s

Bid including but not limited to soil density testing, concrete strength testing,
soil proctor testing, grout strength testing, electrical demonstration testing.

SPECIAL FACILITY OPERATIONS REQUIREMENTS

A.

The following are special requirements for continuous work required on this
Project:

1. Continuous Operation: Continuous operation of Owner’s facilities at the
Cedar Bay WRF is of critical importance. Schedule and conduct
activities to enable existing facilities to operate continuously, unless
otherwise specified.

2. Continuous Work during Critical Connections and Changeovers:
Perform work continuously (7 days per week and 24 hours per day if
necessary) during critical connections and changeovers, and as required
to prevent interruption of the Owner’s facilities and operations.

When necessary, plan, design, and provide various temporary services,
utilities, connections, temporary piping and heating, access, and similar items
to maintain continuous operations of Owner’s facility.

Critical Requirement — Valves: Do not close lines, open or close valves, or
take other action which would affect the operation of existing systems, except
as specifically required by the Contract Documents and only after
coordination and authorization by Owner and Engineer. Such authorization
will be considered within 48 hours after receipt of Contractor’s written
request.

Critical Requirement — Facility Operation: Do not proceed with Work
affecting a facilities operation without obtaining Owner’s and Engineer’s
48-hour advance written approval of the need and duration of the Work.

PROJECT COORDINATION PW\DENO003\705890
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E.  Relocation of Existing Utilities:

1. During construction, it is expected that minor relocations of buried and
exposed utilities (including pipe/valves, ductbank, conduit, cable,
conductors, wire, and fiber optic cable) will be necessary.

2. Provide complete relocation of buried and exposed utilities, (including
pipe/valves, ductbank, conduit, cable, conductors, wire, fiber and other
necessary items).

3. Use only new materials for relocated utilities. Match materials of
existing facility, unless otherwise shown or specified.

4.  Perform relocations to minimize downtime of existing facilities. All
downtimes shall be coordinated with Owner and Engineer.

5. Install new portions of existing utilities in their relocated position prior

to removal of existing utilities, unless otherwise approved by Owner
and Engineer.

1.07 OWNER-FURNISHED PRODUCTS
A. Not Used.
1.08 UTILITY NOTIFICATION AND COORDINATION

A.  Coordinate the Work with various utilities within Project limits. Notify
applicable utilities prior to commencing Work, if damage occurs, or if
conflicts or emergencies arise during Work.

1. JEA - Electric.
JEA — Water and Sewer:
a. Contact Person: Oliver Domingo, Project Manager.
b.  Office Telephone: 904-665-6325.
1)  Cell: 904-571-7146.
3. AT&T — Telephone.

1.09 CONTRACTOR’S ACCESS TO SITE

A.  Contractor’s staff, subcontractors, manufacturer’s and vendors shall be pre-
approved prior to being granted access to the Cedar Bay WREF site. Any staff
who have not been pre-approved will be escorted off the site by the Owner’s
staff.

B.  Contractor shall submit a list of all staff who will be working on the Cedar
Bay WREF site to the Owner’s project manager and resident inspector. Comply
with the Owner’s procedures to pre-approve staff including getting a picture
ID, if required.

PW\DENO003\705890 PROJECT COORDINATION
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1.10 CONSTRUCTION PHOTOGRAPHS AND AUDIO-VIDEO RECORDINGS

A.  Photographically document all phases of the project including
preconstruction, construction progress, and post-construction.

B.  Owner shall have the right to select the subject matter and vantage point from
which photographs are to be taken.

C.  Preconstruction and Post-Construction Photographs and Video:

1. Photographs. The pre-construction after Effective Date of the
Agreement and before Work at Site is started, and again upon issuance
of Substantial Completion, take a minimum of 50 exposures of
construction site, Operations Building and Sludge Pump Building.

2. Video. The preconstruction and post-construction video shall be taken
by a professional videographer qualified with at least 5 years of
experience.

a.  Aerophoto, St. Petersburg. FL

b.  Engineer Approved Or Equal.
3.  Video Format and Quality:

a.  Digital format, with sound.

b.  Video:

1)  Produce bright, sharp, and clear images with accurate
colors, free of distortion and other forms of picture
imperfections.

2)  Electronically, and accurately display the month, day, year,
and time of day of the recording.

c.  Audio:

1)  Audio documentation shall be done clearly, precisely, and at
a moderate pace.

2) Indicate date, Project name, and a brief description of the
location of taping, including:

a)  Facility name.
b)  Street names or casements.
c)  Addresses of private property.
d)  Direction of coverage, including engineering
stationing, if applicable.
e)  Documentation.
d. DVD Label:

1)  Disc number (numbered sequentially, beginning with 001).

2)  Project Name.

3) Date and time of coverage.

e.  Project DVD Log: Maintain an ongoing log that incorporates
above noted label information for videotapes on Project.

PROJECT COORDINATION PW\DENO003\705890
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D.  Construction Progress Photos:

1.

Photographically demonstrate progress of construction, showing every
aspect of Site and adjacent properties as well as interior and exterior of
new or impacted structures.

Monthly: Take 50 exposures using Digital, minimum resolution of 2.5
Mega bits of color.

E.  Digital Images:

1.
2.

Archive using a commercially available photo management system.
Label each flash drive disk with Project and Owner’s name, and week
and year images were produced.

1.11 FIELD TESTING REQUIREMENTS

A.  The Contract documents define the field-testing requirements that are required
by the Contractor. All field testing shall be included in the Contractor’s Bid.

1.12 REFERENCE POINTS AND SURVEYS

A.  Owner’s Responsibilities:

1.

Establish bench marks convenient to Work.

Establish horizontal reference points or coordinate system with bench
marks and reference points for Contractor’s use as necessary to lay out
Work.

B.  Location and elevation of bench marks are shown on Drawings.

C.  Contractor’s Responsibilities:

1.  Provide additional survey and layout required to layout the Work.
Notify Owner at least 3 working days in advance of time when grade
and line to be provided by Owner will be needed.

3. Check and establish exact location of existing facilities prior to
construction of new facilities and any connections thereto.

4.  Inevent of discrepancy in data or staking provided by Owner, request
clarification before proceeding with Work.

5. Retain professional land surveyor or civil engineer registered in state of
Project who shall perform or supervise engineering surveying necessary
for additional construction staking and layout.

6.  Maintain complete accurate log of survey Work as it progresses as a
Record Document.

7. Onrequest of Owner, submit documentation.

PW\DENO003\705890 PROJECT COORDINATION
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8. Provide competent employee(s), tools, stakes, and other equipment and
materials as Owner may require to:
a. Establish control points, lines, and easement boundaries.
b.  Check layout, survey, and measurement Work performed by
others.

c.  Measure quantities for payment purposes.
PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION (NOT USED)

END OF SECTION
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SECTION 01 31 19
PROJECT MEETINGS

PART 1 GENERAL
1.01 GENERAL

A.  JEA shall schedule physical arrangements for meetings throughout progress of
the Work, prepare meeting agenda with regular participant input and
distribute with written notice of each meeting, preside at meetings, record
minutes to include significant proceedings and decisions, and reproduce and
distribute copies of meeting notes within 7 calendar days after each meeting to
participants and parties affected by meeting decisions.

1.02 PRECONSTRUCTION CONFERENCE
A.  Contractor shall be prepared to discuss the following subjects, as a minimum:

Required schedules.

Status of Bonds and insurance.

Sequencing of critical path work items.

Progress payment procedures.

Project changes and clarification procedures.

Use of Site, access, office and storage areas, security and temporary
facilities.

7 Major product delivery and priorities.

8.  Contractor’s safety plan and representative.
9

1

Sk W=

Schedule of values.
0. Shop drawing processing.

B. Attendees will include:

1.  JEA’s representatives.

2. Contractor’s office representative.

3. Contractor’s resident superintendent.

4.  Contractor’s quality control representative.

5. Subcontractors’ representatives whom Contractor may desire or Owner

may request to attend.

6.  Engineer’s representatives.

7. Others as appropriate.
PW\DENO003\705890 PROJECT MEETINGS
MARCH 26, 2020 013119-1

O©OCOPYRIGHT 2020 JACOBS



Cedar Bay Water Reclamation Facility Backup Power System

1.03 PROGRESS MEETINGS

A. JEA will schedule regular progress meetings at Site, conducted monthly from
notice to proceed to final completion to review the Work progress, Progress
Schedule, Schedule of Submittals, Application for Payment, contract
modifications, and other matters needing discussion and resolution.

B. Attendees will include:

1.  JEA’srepresentative(s), as appropriate.

2. Contractor, Subcontractors, and Suppliers, as appropriate.
3.  Engineer’s representative(s).

4.  Others as appropriate.

1.04 PROCESS INSTRUMENTATION AND CONTROL SYSTEMS (PICS) AND
ELECTRICAL COORDINATION MEETINGS

A.  JEA will schedule meetings, up to four meetings at Site, to review specific
requirements of PICS work and the electrical subcontractors work.

B. Attendees will include:

Contractor.

JEA.

PICS Subcontractor/Installer.
Electrical Subcontractor.
Engineer’s representatives.

Nk

1.05 PREINSTALLATION MEETINGS

A.  When required in individual Specification sections, convene at Site prior to
commencing the Work of that section.

B.  Require attendance of entities directly affecting, or affected by, the Work of
that section.

C.  Notify Owner 4 work days in advance of meeting date.

D. Provide suggested agenda to JEA to include reviewing conditions of
installation, preparation and installation or application procedures, and
coordination with related Work and work of others.

PROJECT MEETINGS PW\DENO003\705890
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1.06 FACILITY STARTUP MEETINGS
A.  Schedule and attend facility startup meetings. The first of such meetings shall
be held prior to submitting Facility Startup Plan, as specified in
Section 01 91 14, Equipment Testing and Facility Startup, and shall include
preliminary discussions regarding such plan.
B.  Agenda items shall include, but not be limited to, content of Facility Startup
Plan, coordination needed between various parties in attendance, and potential
problems associated with startup.
C. Attendees will include:
1.  Contractor.
. Contractor’s designated quality control representative.
3. Subcontractors and equipment manufacturer’s representatives whom
Contractor deems to be directly involved in facility startup.
4.  Engineer’s representatives.
5. JEA’s operations personnel.
6.  Others as required by Contract Documents or as deemed necessary by
Contractor.
1.07 OTHER MEETINGS
A.  Inaccordance with Contract Documents and as may be required by JEA and
Engineer.
PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION (NOT USED)
END OF SECTION
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SECTION 01 32 00
CONSTRUCTION PROGRESS DOCUMENTATION

PART 1 GENERAL
1.01 SUBMITTALS

A. Informational Submittals:

1. Preliminary Progress Schedule: Submit at the preconstruction
conference. Submit within 15 work days after Effective Date of the
Agreement.

2. Detailed Progress Schedule:

a.  Submit initial Detailed Progress Schedule within 60 calendar days

after Effective Date of the Agreement.
b.  Submit an Updated Progress Schedule at each update, in
accordance with Article Detailed Progress Schedule.
3. Submit with Each Progress Schedule Submission:
a.  Contractor’s certification that Progress Schedule submission is
actual schedule being utilized for execution of the Work.
b.  Progress Schedule: Four legible copies.
c.  Narrative Progress Report: Same number of copies as specified
for Progress Schedule.
4.  Prior to final payment, submit a final Updated Progress Schedule.

1.02 PRELIMINARY PROGRESS SCHEDULE

A. In addition to basic requirements outlined in General Conditions, show a
detailed schedule, beginning with Notice to Proceed, for minimum duration of
90 days, and a summary of balance of Project through Final Completion.

B.  Show activities including, but not limited to the following:

Notice to Proceed.

Permits.

Submittals, with review time. Contractor may use Schedule of

Submittals specified in Section 01 33 00, Submittal Procedures.

Early procurement activities for long lead equipment and materials.

Initial Site work.

Earthwork.

Specified Work sequences and construction constraints.

Contract Milestone and Completion Dates.

Owner-furnished products delivery dates or ranges of dates.

0. Major structural, mechanical, equipment, electrical, architectural, and
instrumentation and control Work.

11. System startup summary.

W=
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D.

12.  Project close-out summary.
13. Demobilization summary.

Update Preliminary Progress Schedule monthly as part of progress payment
process. Failure to do so may result in the Owner withholding all or part of the
monthly progress payment until the Preliminary Progress Schedule is updated
in a manner acceptable to Engineer.

Format: In accordance with Article Progress Schedule—Critical Path
Network.

1.03 DETAILED PROGRESS SCHEDULE
A. Inaddition to requirements of General Conditions, submit Detailed Progress
Schedule beginning with Notice to Proceed and continuing through Final
Completion.
B.  Show the duration and sequences of activities required for complete
performance of the Work reflecting means and methods chosen by Contractor.
C.  When accepted by Owner, Detailed Progress Schedule will replace
Preliminary Progress Schedule and become Baseline Schedule. Subsequent
revisions will be considered as Updated Progress Schedules.
D. Format: In accordance with Article Progress Schedule—Ceritical Path
Network.
E.  Update monthly to reflect actual progress and occurrences to date, including
weather delays.
1.04  PROGRESS SCHEDULE—CRITICAL PATH NETWORK
A.  General: Comprehensive computer-generated schedule using CPM, generally
as outlined in Associated General Contractors of America (AGC) 580,
“Construction Project Planning and Scheduling Guidelines.” If a conflict
occurs between the AGC publication and this Specification, this Specification
shall govern.
B.  Contents:
1. Schedule shall begin with the date of Notice to Proceed and conclude
with the date of Final Completion.
2. Identify Work calendar basis using days as a unit of measure.
3. Show complete interdependence and sequence of construction and
Project-related activities reasonably required to complete the Work.
CONSTRUCTION PROGRESS PW\DENO003\705890
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4.  Identify the Work of separate stages and other logically grouped
activities, and clearly identify critical path of activities.

5. Reflect sequences of the Work, restraints, delivery windows, review
times, Contract Times and Project Milestones set forth in the Agreement
and Section 01 31 13, Project Coordination.

6.  Include as applicable, at a minimum:

a.  Obtaining permits, submittals for early product procurement, and
long lead time items.

Mobilization and other preliminary activities.

Initial Site work.

Specified Work sequences, constraints, and Milestones, including

Substantial Completion date(s) Subcontract Work.

Major equipment design, fabrication, factory testing, and delivery

dates.

Sitework an.

Concrete Work.

Structural steel Work.

Architectural features Work.

Demolition.

Mechanical Work.

Yard piping.

Electrical Work and any required plant shutdowns required to tie-

in feeders.

Instrumentation and control Work.

Interfaces with Owner-furnished equipment.

Other important Work for each major facility.

Equipment and system startup and test activities.

Project closeout and cleanup.

. Demobilization.

7. No activity duration, exclusive of those for Submittals review and
product fabrication/delivery, shall be less than 1 work day nor more
than 14 work days, unless otherwise approved.

8. Activity duration for Submittal review shall not be less than review time
specified unless clearly identified and prior written acceptance has been
obtained from Engineer.
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C. Network Graphical Display:

1. Plot or print on white paper at 11 inches by 17 inches, unless otherwise
approved.

2. Title Block: Show name of Project, Owner, date submitted, revision or
update number, and the name of the scheduler. Updated schedules shall
indicate data date.

3. Identify horizontally across top of schedule the time frame by year,
month, and day.
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AN

9.

Identify each activity with a unique number and a brief description of
the Work associated with that activity.

Indicate the critical path.

Show, at a minimum, the controlling relationships between activities.
Plot activities on a time-scaled basis, with the length of each activity
proportional to the current estimate of the duration.

Plot activities on an early start basis unless otherwise requested by
Engineer.

Provide a legend to describe standard and special symbols used.

D.  Schedule Report:

1.

On 8-1/2-inch by 11-inch white paper, unless otherwise approved.
List information for each activity in tabular format, including at a
minimum:

Activity Identification Number.

Activity Description.

Original Duration.

Remaining Duration.

Early Start Date (Actual start on Updated Progress Schedules).
Early Finish Date (Actual finish on Updated Progress Schedules).
Late Start Date.

Late Finish Date.

. Total Float.

ort reports, in ascending order, as listed below:

Activity number sequence with predecessor and successor
activity.

. Activity number sequence.

c.  Early-start.

d.  Total float.

WrER e A o
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1.05 PROGRESS OF THE WORK

A. Updated Progress Schedule shall reflect:

1. Progress of Work to within 5 working days prior to submission.
2. Approved changes in Work scope and activities modified since
submission.

3. Delays in Submittals or resubmittals, deliveries, or Work.

4.  Adjusted or modified sequences of Work.

5. Other identifiable changes.

6.  Revised projections of progress and completion.

7. Report of changed logic.
CONSTRUCTION PROGRESS PW\DENO003\705890
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B.  Produce detailed subschedules during Project, upon request of Owner or
Engineer, to further define critical portions of the Work such as facility
shutdowns.

C. If Contractor fails to complete activity by its latest scheduled completion date
and this Failure is anticipated to extend Contract Times (or Milestones),
Contractor shall, within 7 work days of such failure, submit a written
statement as to how Contractor intends to correct nonperformance and return
to acceptable current Progress Schedule. Actions by Contractor to complete
the Work within Contract Times (or Milestones) will not be justification for
adjustment to Contract Price or Contract Times.

D.  Owner may order Contractor to increase plant, equipment, labor force or
working hours if Contractor fails to:

1.  Complete a Milestone activity by its completion date.
2. Satisfactorily execute Work as necessary to prevent delay to overall
completion of Project, at no additional cost to Owner.

1.06 NARRATIVE PROGRESS REPORT
A. Format:

1. Organize same as Progress Schedule.
2. Identify, on a cover letter, reporting period, date submitted, and name of
author of report.

B. Contents:

1. Number of days worked over the period, work force on hand,
construction equipment on hand (including utility vehicles such as
pickup trucks, maintenance vehicles, stake trucks).

2. General progress of Work, including a listing of activities started and
completed over the reporting period, mobilization/demobilization of
subcontractors, and major milestones achieved.

3. Contractor’s plan for management of Site (e.g., lay down and staging
areas, construction traffic), utilization of construction equipment,
buildup of trade labor, and identification of potential Contract changes.

4.  Identification of new activities and sequences as a result of executed
Contract changes.

5. Documentation of weather conditions over the reporting period, and any
resulting impacts to the work.

6.  Description of actual or potential delays, including related causes, and
the steps taken or anticipated to mitigate their impact.

7. Changes to activity logic.

8. Changes to the critical path.

PW\DENO003\705890 CONSTRUCTION PROGRESS
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9.  Identification of, and accompanying reason for, any activities added or
deleted since the last report.
10.  Steps taken to recover the schedule from Contractor-caused delays.

1.07 SCHEDULE ACCEPTANCE
A.  Engineer’s acceptance will demonstrate agreement that:

1. Proposed schedule is accepted with respect to:
a.  Contract Times, including Final Completion and all intermediate

Milestones are within the specified times.

Specified Work sequences and constraints are shown as specified.

Specified Owner-furnished Equipment or Material arrival dates,

or range of dates, are included.

Access restrictions are accurately reflected.

Startup and testing times are as specified.

Submittal review times are as specified.
g.  Startup testing duration is as specified, and timing is acceptable.

2. Inall other respects Engineer’s acceptance of Contractor’s schedule
indicates that, in Engineer’s judgement, schedule represents reasonable
plan for constructing Project in accordance with the Contract
Documents. Engineer’s review will not make any change in Contract
requirements. Lack of comment on any aspect of schedule that is not in
accordance with the Contract Documents will not thereby indicate
acceptance of that change, unless Contractor has explicitly called the
nonconformance to Engineer’s attention in submittal. Schedule remains
Contractor’s responsibility and Contractor retains responsibility for
performing all activities, for activity durations, and for activity
sequences required to construct Project in accordance with the Contract
Documents.

0 o

B.  Unacceptable Preliminary Progress Schedule:

1. Make requested corrections; resubmit within 10 work days.
Until acceptable to Engineer as Baseline Progress Schedule, continue
review and revision process, during which time Contractor shall update
schedule on a monthly basis to reflect actual progress and occurrences
to date.

C.  Unacceptable Detailed Progress Schedule:

1.  Make requested corrections; resubmit within 10 work days.
2. Until acceptable to Engineer as Baseline Progress Schedule, continue
review and revision process.

CONSTRUCTION PROGRESS PW\DENO003\705890
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D. Narrative Report: All changes to activity duration and sequences, including
addition or deletion of activities subsequent to Engineer’s acceptance of
Baseline Progress Schedule, shall be delineated in Narrative Report current
with proposed Updated Progress Schedule.

ADJUSTMENT OF CONTRACT TIMES

A. Float:

1.

2.

Float time is a Project resource available to both parties to meet contract
Milestones and Contract Times.

Use of float suppression techniques such as preferential sequencing or
logic, special lead/lag logic restraints, and extended activity times are
prohibited, and use of float time disclosed or implied by use of alternate
float-suppression techniques shall be shared to proportionate benefit of
Owner and Contractor.

Pursuant to above float-sharing requirement, no time extensions will be
granted nor delay damages paid until a delay occurs which (i) impacts
Project’s critical path, (ii) consumes available float or contingency time,
and (ii1) extends Work beyond contract completion date.

B. Claims Based on Contract Times:

1.

Where Engineer has not yet rendered formal decision on Contractor’s
Claim for adjustment of Contract Times, and parties are unable to agree
as to amount of adjustment to be reflected in Progress Schedule,
Contractor shall reflect an interim adjustment in the Progress Schedule
as acceptable to Engineer.

It is understood and agreed that such interim acceptance will not be
binding on either Contractor or Owner, and will be made only for the
purpose of continuing to schedule Work until such time as formal
decision has been rendered as to an adjustment, if any, of the Contract
Times.

Contractor shall revise Progress Schedule prepared thereafter in
accordance with Engineer’s formal decision.

PRODUCTS (NOT USED)

EXECUTION (NOT USED)

END OF SECTION

PW\DENO003\705890 CONSTRUCTION PROGRESS

MARCH 26, 2020

DOCUMENTATION

©COPYRIGHT 2020 JACOBS 013200-7






Cedar Bay Water Reclamation Facility Backup Power System

SECTION 01 33 00
SUBMITTAL PROCEDURES

PART 1 GENERAL
1.01 DEFINITIONS

A.  Action Submittal: Written and graphic information submitted by Contractor
that requires Engineer’s approval.

B.  Informational Submittal: Information submitted by Contractor that does not
require Engineer’s approval.

1.02 PROCEDURES

A.  Establish an electronic drop box using Prolog, to save shop drawing files,
provide access to this drop box to the Owner and Engineer.

B.  Contractor shall furnish required submittals with sufficient information and
accuracy in order to obtain required approval of an item with no more than
two reviews by Engineer for substantially the same submittal. Engineer will
record time for reviewing subsequent submittals of Shop Drawings, samples
or other items requiring approval and Contractor shall reimburse Owner for
Engineer’s charges for such time and expenses, if applicable.

C.  Direct paper copies of the shop drawings and submittals to Engineer at the
following address, unless specified otherwise.

1.  Jacobs Engineering
653 SW 4™ Avenue, Suite 400
Gainesville, Florida 32601
Attn: Donna Henley

D.  Transmittal of Submittal:

1.  Contractor shall:
a.  Review each submittal and check for compliance with Contract
Documents.

b.  Stamp each submittal with uniform approval stamp before
submitting to Engineer.

1)  Stamp to include Project name, submittal number,
Specification number, Contractor’s reviewer name, date of
Contractor’s approval, and statement certifying that
submittal has been reviewed, checked, and approved for
compliance with Contract Documents.
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2)  Engineer will not review submittals that do not bear
Contractor’s approval stamp and will return them without
action.

2. Complete, sign, and transmit with each submittal package, one
Transmittal of Contractor’s Submittal form in format approved by
Engineer.

3. Identify each submittal with the following:

a.  Numbering and Tracking System:

1)  Sequentially number each submittal.

2)  Resubmission of submittal shall have original number with
sequential alphabetic suffix.

Specification section and paragraph to which submittal applies.

Project title and Engineer’s project number.

Date of transmittal.

Names of Contractor, Subcontractor or Supplier, and

manufacturer as appropriate.

4.  Identify and describe each deviation or variation from Contract
Documents.

opo o

E. Format:

1. Do not base Shop Drawings on reproductions of Contract Documents.
Package submittal information by individual Specification section. Do
not combine different Specification sections together in submittal
package, unless otherwise directed in Specification.

3. Present in a clear and thorough manner and in sufficient detail to show
kind, size, arrangement, and function of components, materials, and
devices, and compliance with Contract Documents.

4.  Index with labeled tab dividers in orderly manner.

F. Timeliness: Schedule and submit in accordance Schedule of Submittals, and
requirements of individual Specification sections.

G.  Processing Time:

1.  Time for review shall commence on Engineer’s receipt of submittal.

Engineer will act upon Contractor’s submittal and transmit response to

Contractor not later than 30 calendar days after receipt, unless otherwise

specified.

Resubmittals will be subject to same review time.

4.  No adjustment of Contract Times or Price will be allowed due to delays
in progress of Work caused by rejection and subsequent resubmittals.

(98]

H. Resubmittals: Clearly identify each correction or change made.
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L. Incomplete Submittals:

1.

2.

Engineer will return entire submittal for Contractor’s revision if
preliminary review deems it incomplete.

When any of the following are missing, submittal will be deemed
incomplete:

a. Contractor’s review stamp, completed and signed.

b.  Transmittal of Contractor’s Submittal, completed and signed.
c.  Insufficient number of copies.

J. Submittals not required by Contract Documents:

1.

2.

Will not be reviewed and will be returned stamped “Not Subject to
Review.”

Engineer will keep one copy and return all remaining copies to
Contractor.

1.03 ACTION SUBMITTALS

A.  Prepare and submit Action Submittals required by individual Specification
sections.

B.  Shop Drawings:

1. Paper Copies: Four.
. Electronic Files: Saved to the electronic Prolog drop box.
3. Identify and Indicate:

a.  Applicable Contract Drawing and Detail number, products, units
and assemblies, and system or equipment identification or tag
numbers.

b.  Equipment and Component Title: Identical to title shown on
Drawings.

C. Critical field dimensions and relationships to other critical
features of Work. Note dimensions established by field
measurement.

d.  Project-specific information drawn accurately to scale.

4. Manufacturer’s standard schematic drawings and diagrams as follows:

a.  Modify to delete information that is not applicable to the Work.

b.  Supplement standard information to provide information
specifically applicable to the Work.

5. Product Data: Provide as specified in individual Specifications.
6.  Foreign Manufacturers: When proposed, include following additional
information:

a.  Names and addresses of at least two companies that maintain
technical service representatives close to Project.

b.  Complete list of spare parts and accessories for each piece of
equipment.
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C. Samples:

1. Copies: Two, unless otherwise specified in individual Specifications.
Preparation: Mount, display, or package Samples in manner specified to
facilitate review of quality. Attach label on unexposed side that includes
the following:

a. Manufacturer name.
b. Model number.
C. Material.

d.  Sample source.

3. Manufacturer’s Color Chart: Units or sections of units showing full
range of colors, textures, and patterns available.

4.  Full-size Samples:

a.  Size as indicated in individual Specification section.
b.  Prepared from same materials to be used for the Work.
c.  Cured and finished in manner specified.

d.  Physically identical with product proposed for use.

D.  Action Submittal Dispositions: Engineer will review, mark, and stamp as
appropriate, and distribute marked-up copies as noted:

1.  Approved:
a. Contractor may incorporate product(s) or implement Work
covered by submittal.
b.  Distribution:
1) One copy furnished Resident Project Representative.
2)  One copy retained in Engineer’s file.
3)  Remaining copies returned to Contractor appropriately
annotated.
2. Approved as Noted:
a.  Contractor may incorporate product(s) or implement Work
covered by submittal, in accordance with Engineer’s notations.
b.  Distribution:
1) One copy furnished Resident Project Representative.
2)  One copy retained in Engineer’s file.
3)  Remaining copies returned to Contractor appropriately
annotated.
3. Revise and Resubmit:
a. Contractor may not incorporate product(s) or implement Work
covered by submittal.
b.  Distribution:
1)  One copy retained in Engineer’s file.
2)  Remaining copies returned to Contractor appropriately
annotated.
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1.04 INFORMATIONAL SUBMITTALS

A.  General:
1. Copies: Submit three copies, unless otherwise indicated in individual
Specification section.
2. Refer to individual Specification sections for specific submittal
requirements.
3. Engineer will review each submittal. If submittal meets conditions of

the Contract, Engineer will forward copies to appropriate parties. If
Engineer determines submittal does not meet conditions of the Contract
and is therefore considered unacceptable, Engineer will retain one copy
and return remaining copies with review comments to Contractor, and
require that submittal be corrected and resubmitted.

B.  Application for Payment: In accordance with Section 01 29 00,
Payment Procedures.

C. Certificates:

1.

General:

a.  Provide notarized statement that includes signature of entity
responsible for preparing certification.

b.  Signed by officer or other individual authorized to sign documents
on behalf of that entity.

Welding: In accordance with individual Specification sections.

Installer: Prepare written statements on manufacturer’s letterhead

certifying that installer complies with requirements as specified in

individual Specification sections.

Material Test: Prepared by qualified testing agency, on testing agency’s

standard form, indicating and interpreting test results of material for

compliance with requirements.

Certificates of Successful Testing or Inspection: Submit when testing or

inspection is required by Laws and Regulations or governing agency or

specified in individual Specification sections.

Manufacturer’s Certificate of Compliance: In accordance with

Section 01 43 33, Manufacturers’ Field Services.

Manufacturer’s Certificate of Proper Installation: In accordance

with Section 01 43 33, Manufacturers’ Field Services.

D.  Construction Photographs: In accordance with Section 01 31 13,
Project Coordination, and as may otherwise be required in
Contract Documents.
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E.  Contract Closeout Submittals: In accordance with Section 01 77 00,
Closeout Procedures.

F.  Contractor-Design Data:

Written and graphic information.

List of assumptions.

List of performance and design criteria.

Summary of loads or load diagram, if applicable.
Calculations.

List of applicable codes and regulations.

Name and version of software.

Information requested in individual Specification section.

PN R WD =

G.  Manufacturer’s Instructions: Written or published information that documents
manufacturer’s recommendations, guidelines, and procedures in accordance
with individual Specification sections.

H.  Operation and Maintenance Data: As required in Section 01 78 23,
Operation and Maintenance Data.

1. Schedules:

1. Schedule of Submittals: Prepare separately or in combination
with Progress Schedule as specified in Section 01 32 00,
Construction Progress Documentation.

a. Show for each, at a minimum, the following:
1)  Specification section number.
2)  Identification by numbering and tracking system as
specified under Paragraph Transmittal of Submittal.
3)  Estimated date of submission to Engineer, including
reviewing and processing time.
b.  On a monthly basis, submit updated schedule to Engineer if
changes have occurred or resubmittals are required.

2. Schedule of Values: In accordance with Section 01 29 00,
Payment Procedures.

3. Schedule of Estimated Progress Payments: In accordance with
Section 01 29 00, Payment Procedures.

4.  Progress Schedules: In accordance with Section 01 32 00,
Construction Progress Documentation.

J. Special Guarantee: Supplier’s written guarantee as required in individual
Specification sections.
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K.  Statement of Qualification: Evidence of qualification, certification, or

registration

as required in Contract Documents to verify qualifications of

professional land surveyor, engineer, materials testing laboratory, specialty
Subcontractor, trade, Specialist, consultant, installer, and other professionals.

L.  Submittals Required by Laws, Regulations, and Governing Agencies:

1. Submit promptly notifications, reports, certifications, payrolls, and
otherwise as may be required, directly to the applicable federal, state, or
local governing agency or their representative.

2. Transmit to Engineer for Owner’s records one copy of correspondence
and transmittals (to include enclosures and attachments) between
Contractor and governing agency.

M. Test and Inspection Reports:

1. General: Shall contain signature of person responsible for test or report.

Factory:

a.  Identification of product and Specification section, type of
inspection or test with referenced standard or code.

b.  Date of test, Project title and number, and name and signature of
authorized person.

c.  Testresults.

d.  Iftest or inspection deems material or equipment not in
compliance with Contract Documents, identify corrective action
necessary to bring into compliance.

e.  Provide interpretation of test results, when requested by Engineer.

f. Other items as identified in individual Specification sections.

3 Field: As a minimum, include the following:

a.  Project title and number.

b.  Date and time.

c.  Record of temperature and weather conditions.

d.  Identification of product and Specification section.

e.  Type and location of test, Sample, or inspection, including
referenced standard or code.

f. Date issued, testing laboratory name, address, and telephone
number, and name and signature of laboratory inspector.

g.  Iftest or inspection deems material or equipment not in
compliance with Contract Documents, identify corrective action
necessary to bring into compliance.

h.  Provide interpretation of test results, when requested by Engineer.

1. Other items as identified in individual Specification sections.
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N.  Testing and Startup Data: In accordance with Section 01 91 14, Equipment
Testing and Facility Startup.

O. Training Data: In accordance with Section 01 43 33, Manufacturers’ Field
Services.

1.05 SUPPLEMENTS

A.  The supplement listed below, following “End of Section”, is part of this
Specification.

1. Form: Transmittal of Contractor’s Submittal.
PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION (NOT USED)

END OF SECTION
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TO:

Cedar Bay Water Reclamation Facility Backup Power System

FROM:

Contractor

TRANSMITTAL OF CONTRACTOR’S SUBMITTAL
(ATTACH TO EACH SUBMITTAL)

DATE:

Submittal No.:
[ ] New Submittal [ ] Resubmittal

Project:

Project No.:

Specification Section No.:
(Cover only one section with each transmittal)

Schedule Date of Submittal:

SUBMITTAL TYPE: ] Shop Drawing ] Sample [] Informational
The following items are hereby submitted:
Number of Description of Item Submitted Spec. and Drawing or Contains Variation
Copies (Type, Size, Model Number, Etc.) Para. No. | Brochure Number to Contract
No Yes

Contractor hereby certifies that (i) Contractor has complied with the requirements of Contract Documents in
preparation, review, and submission of designated Submittal and (ii) the Submittal is complete and in accordance
with the Contract Documents and requirements of laws and regulations and governing agencies.

By:

Contractor (Authorized Signature)
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SECTION 01 42 13
ABBREVIATIONS AND ACRONYMS

PART 1 GENERAL

1.01 REFERENCE TO STANDARDS AND SPECIFICATIONS OF TECHNICAL
SOCIETIES
A. Reference to standards and specifications of technical societies and reporting

and resolving discrepancies associated therewith shall be as provided in
Article 3 of the General Conditions, and as may otherwise be required herein
and in the individual Specification sections.

Work specified by reference to published standard or specification of
government agency, technical association, trade association, professional
society or institute, testing agency, or other organization shall meet
requirements or surpass minimum standards of quality for materials and
workmanship established by designated standard or specification.

Where so specified, products or workmanship shall also meet or exceed
additional prescriptive or performance requirements included within Contract
Documents to establish a higher or more stringent standard of quality than
required by referenced standard.

Where two or more standards are specified to establish quality, product and
workmanship shall meet or exceed requirements of most stringent.

Where both a standard and a brand name are specified for a product in
Contract Documents, proprietary product named shall meet or exceed
requirements of specified reference standard.

Copies of standards and specifications of technical societies:

1.  Copies of applicable referenced standards have not been bound in these
Contract Documents.

2. Where copies of standards are needed by Contractor, obtain a copy or
copies directly from publication source and maintain in an orderly
manner at the Site as Work Site records, available to Contractor’s
personnel, Subcontractors, Owner, and Engineer.
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1.02

ABBREVIATIONS

A.  Abbreviations for trade organizations and government agencies: Following is
a list of construction industry organizations and government agencies to
which references may be made in the Contract Documents, with abbreviations

used.

1.

3.

o =N wn

9

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.

23.
24.

25.
26.
27.
28.
29.
30.
31.
32.

AA
AABC
AAMA

AASHTO

ABMA
ACI
AEIC
AGA
AGMA
Al
AISC
AISI
AITC
ALS
AMCA
ANSI
APA
API
APWA
AHRI

ASA
ASABE

ASCE
ASHRAE

ASME
ASNT
ASSE
ASTM
AWI
AWPA
AWPI
AWS

ABBREVIATIONS AND ACRONYMS

014213-2

Aluminum Association

Associated Air Balance Council

American Architectural Manufacturers
Association

American Association of State Highway and
Transportation Officials

American Bearing Manufacturers’ Association
American Concrete Institute

Association of Edison Illuminating Companies
American Gas Association

American Gear Manufacturers’ Association
Asphalt Institute

American Institute of Steel Construction
American Iron and Steel Institute

American Institute of Timber Construction
American Lumber Standards

Air Movement and Control Association
American National Standards Institute

APA — The Engineered Wood Association
American Petroleum Institute

American Public Works Association
Air-Conditioning, Heating, and Refrigeration
Institute

Acoustical Society of America

American Society of Agricultural and
Biological Engineers

American Society of Civil Engineers
American Society of Heating, Refrigerating and
Air-Conditioning Engineers, Inc.

American Society of Mechanical Engineers
American Society for Nondestructive Testing
American Society of Sanitary Engineering
ASTM International

Architectural Woodwork Institute

American Wood Preservers’ Association
American Wood Preservers’ Institute
American Welding Society
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33. AWWA
34. BHMA
35. CBM
36. CDA
37. CGA
38. CISPI
39. CMAA
40. CRSI
41. CS
42. CSA
43. CSI
44. DIN
45. DIPRA
46. EIA
47. EJCDC
48. ETL
49. FAA
50. FCC
51. FDA
52. FEMA
53. FIPS
54. FM
55. Fed. Spec.
56. FS
57. GA
58. GANA
59. HI
60. HMI
61. IBC
62. ICBO
63. ICC
64. ICEA
65. IFC
66. IEEE
67. 1ESNA
68. IFI
69. IGMA
70. IMC
71. INDA
72. IPC
PW\DENO003\705890
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American Water Works Association

Builders Hardware Manufacturers’ Association
Certified Ballast Manufacturer

Copper Development Association
Compressed Gas Association

Cast Iron Soil Pipe Institute

Crane Manufacturers’ Association of America
Concrete Reinforcing Steel Institute
Commercial Standard

Canadian Standards Association

Construction Specifications Institute
Deutsches Institut fiir Normung e.V.

Ductile Iron Pipe Research Association
Electronic Industries Alliance

Engineers Joint Contract Documents’
Committee

Electrical Test Laboratories

Federal Aviation Administration

Federal Communications Commission

Food and Drug Administration

Federal Emergency Management Agency
Federal Information Processing Standards

FM Global

Federal Specifications (FAA Specifications)
Federal Specifications and Standards
(Technical Specifications)

Gypsum Association

Glass Association of North America
Hydraulic Institute

Hoist Manufacturers’ Institute

International Building Code

International Conference of Building Officials
International Code Council

Insulated Cable Engineers’ Association
International Fire Code

Institute of Electrical and Electronics Engineers,
Inc.

[Nluminating Engineering Society of North
America

Industrial Fasteners Institute

Insulating Glass Manufacturer’s Alliance
International Mechanical Code

Association of the Nonwoven Fabrics Industry
International Plumbing Code

ABBREVIATIONS AND ACRONYMS
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73.

74.
75.
76.

77.
78.
79.
80.
81.

82.
83.
&4.
85.
86.
87.
88.
&9.
90.
91.
92.

93.
94.
95.
96.
97.
98.
99

100.

101.
102.
103.
104.

105.
106.
107.
108.
109.
110.

ISA

ISO
ITL
JIC

MIA
MIL
MMA
MSS
NAAMM

NACE
NBGQA
NEBB
NEC
NECA
NEMA
NESC
NETA
NFPA
NHLA
NICET

NIST
NRCA
NRTL
NSF
NSPE
NTMA
NWWDA
OSHA

PCI
PEI
PPI
PS

RMA
RUS
SAE
SDI
SDI
SJI

ABBREVIATIONS AND ACRONYMS

014213-4

Instrumentation, Systems, and Automation
Society

International Organization for Standardization
Independent Testing Laboratory

Joint Industry Conferences of Hydraulic
Manufacturers

Marble Institute of America

Military Specifications

Monorail Manufacturers’ Association
Manufacturer’s Standardization Society
National Association of Architectural Metal
Manufacturers

NACE International

National Building Granite Quarries Association
National Environmental Balancing Bureau
National Electrical Code

National Electrical Contractor’s Association
National Electrical Manufacturers’ Association
National Electrical Safety Code

InterNational Electrical Testing Association
National Fire Protection Association

National Hardwood Lumber Association
National Institute for Certification in
Engineering Technologies

National Institute of Standards and Technology
National Roofing Contractors Association
Nationally Recognized Testing Laboratories
NSF International

National Society of Professional Engineers
National Terrazzo and Mosaic Association
National Wood Window and Door Association
Occupational Safety and Health Act (both
Federal and State)

Precast/Prestressed Concrete Institute
Porcelain Enamel Institute

Plastic Pipe Institute

Product Standards Section-U.S. Department of
Commerce

Rubber Manufacturers’ Association

Rural Utilities Service

Society of Automotive Engineers

Steel Deck Institute

Steel Door Institute

Steel Joist Institute
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I11.

112.
113.
114.

115.
116.
117.
118.
119.
120.
121.
122.
123.
124.
125.
126.

PART 2 PRODUCTS (NOT USED)
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SMACNA

SPI
SSPC
STI/SPFA

SWI
TEMA
TCA
TIA
UBC
UFC
UL
UMC
USBR
WCLIB
WI
WWPA

Sheet Metal and Air Conditioning Contractors
National Association

Society of the Plastics Industry

The Society for Protective Coatings

Steel Tank Institute/Steel Plate Fabricators
Association

Steel Window Institute

Tubular Exchanger Manufacturers’ Association
Tile Council of North America
Telecommunications Industry Association
Uniform Building Code

Uniform Fire Code

Underwriters Laboratories Inc.

Uniform Mechanical Code

U.S. Bureau of Reclamation

West Coast Lumber Inspection Bureau

Wood Institute

Western Wood Products Association

PART 3 EXECUTION (NOT USED)
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SECTION 01 43 33
MANUFACTURERS’ FIELD SERVICES

GENERAL

DEFINITIONS

A.

Person-Day: One person for 8 hours within regular Contractor working hours.

SUBMITTALS

A.

Informational Submittals:

1. Training Schedule: Submit, in accordance with requirements of this
specification, not less than 21 calendar days prior to start of equipment
installation and revise as necessary for acceptance.

2. Lesson Plan: Submit, in accordance with requirements of this
specification, proposed lesson plan not less than 21 calendar days prior
to scheduled training and revise as necessary for acceptance.

3. Training Session Tapes: Furnish Owner with two complete sets of tapes
fully indexed and cataloged with printed label stating session and date
taped.

QUALIFICATION OF MANUFACTURER’S REPRESENTATIVE

A.

Authorized representative of the manufacturer, factory trained, and
experienced in the technical applications, installation, operation, and
maintenance of respective equipment, subsystem, or system, with full
authority by the equipment manufacturer to issue the certifications required of
the manufacturer. Additional qualifications may be specified elsewhere.

Representative subject to acceptance by Owner. No substitute representatives
will be allowed unless prior written approval by such has been given.

PRODUCTS (NOT USED)

EXECUTION

FULFILLMENT OF SPECIFIED MINIMUM SERVICES

A.

Furnish manufacturers’ services when required by an individual specification
section, to meet the requirements of this section.

Where time is necessary in excess of that stated in the Specifications for
manufacturers’ services, or when a minimum time is not specified, the time
required to perform the specified services shall be considered incidental.
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C.  Schedule manufacturer’ services to avoid conflict with other onsite testing or
other manufacturers’ onsite services.

D. Determine, before scheduling services, that all conditions necessary to allow
successful testing have been met.

E.  Only those days of service approved by Engineer will be credited to fulfill the
specified minimum services.

F.  When specified in individual specification sections, manufacturer’s onsite
services shall include:

1. Assistance during product (system, subsystem, or component)
installation to include observation, guidance, instruction of Contractor’s
assembly, erection, installation or application procedures.

2. Inspection, checking, and adjustment as required for product (system,
subsystem, or component) to function as warranted by manufacturer and
necessary to furnish Manufacturer’s Certificate of Proper Installation.

3. Providing, on a daily basis, copies of all manufacturers’ representatives’
field notes and data to Owner.

4.  Revisiting the Site as required to correct problems and until installation
and operation are acceptable to Engineer.

5. Resolution of assembly or installation problems attributable to, or
associated with, respective manufacturer’s products and systems.

6.  Assistance during functional and performance testing, and facility
startup and evaluation.

7. Training of Owner’s personnel in the operation and maintenance of
respective product as required.

8.  Additional requirements may be specified elsewhere.

3.02 MANUFACTURER’S CERTIFICATE OF COMPLIANCE

A.  When so specified, a Manufacturer’s Certificate of Compliance, a copy of
which is attached to this section, shall be completed in full, signed by the
entity supplying the product, material, or service, and submitted prior to
shipment of product or material or the execution of the services.

B.  Owner may permit use of certain materials or assemblies prior to sampling
and testing if accompanied by accepted certification of compliance.

C.  Such form shall certify that the proposed product, material, or service
complies with that specified. Attach supporting reference data, affidavits, and
certifications as appropriate.

D. May reflect recent or previous test results on material or product, if acceptable
to Owner.
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3.03 MANUFACTURER’S CERTIFICATE OF PROPER INSTALLATION

A.  When so specified, a Manufacturer’s Certificate of Proper Installation form, a
copy of which is attached to this section, shall be completed and signed by the
equipment manufacturer’s representative.

B.  Such form shall certify that the signing party is a duly authorized
representative of the manufacturer, is empowered by the manufacturer to
inspect, approve, and operate their equipment and is authorized to make
recommendations required to assure that the equipment is complete and
operational.

3.04 TRAINING
A. General:

1.  Furnish manufacturers’ representatives for detailed classroom and
hands-on training to Owner’s personnel on operation and maintenance
of specified product (system, subsystem, component) and as may be
required in applicable Specifications.

2. Furnish trained, articulate personnel to coordinate and expedite training,
to be present during training coordination meetings with Owner, and
familiar with operation and maintenance manual information specified
in Section 01 78 23, Operation and Maintenance Data.

3. Manufacturer’s representative shall be familiar with facility operation
and maintenance requirements as well as with specified equipment.
4.  Furnish complete training materials, to include operation and

maintenance data, to be retained by each trainee.
B.  Training Schedule:

1. List specified equipment and systems that require training services and

show:

a.  Respective manufacturer.

b.  Estimated dates for installation completion.
c.  Estimated training dates.

2. Allow for multiple sessions when several shifts are involved.

3. Adjust schedule to ensure training of appropriate personnel as deemed
necessary by Owner, and to allow full participation by manufacturers’
representatives. Adjust schedule for interruptions in operability of
equipment.

4.  Coordinate with Section 01 32 00, Construction Progress.
Documentation, and Section 01 91 14, Equipment Testing and Facility
Startup.
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Lesson Plan: When manufacturer or vendor training of Owner personnel is
specified, prepare a lesson plan for each required course containing the
following minimum information:

1. Title and objectives.
Recommended attendees (e.g., managers, engineers, operators,
maintenance).

3. Course description, outline of course content, and estimated class
duration.

4.  Format (e.g., lecture, self-study, demonstration, hands-on).
Instruction materials and equipment requirements.
6.  Resumes of instructors providing the training.

9]

Pre-startup Training:

1. Coordinate training sessions with Owner’s operating personnel
and manufacturers’ representatives, and with submission of operation
and maintenance manuals in accordance with Section 01 78 23,
Operation and Maintenance Data.

2. Complete at least 14 work days prior to beginning of facility startup.

Post-startup Training: If required in Specifications, furnish and coordinate
training of Owner’s operating personnel by respective manufacturer’s
representatives.

3.05 SUPPLEMENTS

A.  The supplements listed below, following “End of Section”, are part of this
Specification.
1.  Form: Manufacturer’s Certificate of Compliance.
2. Form: Manufacturer’s Certificate of Proper Installation.
END OF SECTION
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MANUFACTURER’S CERTIFICATE OF COMPLIANCE

OWNER: PRODUCT, MATERIAL, OR SERVICE
SUBMITTED:

PROJECT NAME:

PROJECT NO:

Comments:

I hereby certify that the above-referenced product, material, or service called for by the contract for the
named project will be furnished in accordance with all applicable requirements. I further certify that the
product, material, or service are of the quality specified and conform in all respects with the contract
requirements, and are in the quantity shown.

Date of Execution: ,20

Manufacturer:

Manufacturer’s Authorized Representative (print):

(Authorized Signature)

PW\DENO003\705890 MANUFACTURERS’ CERTIFICATE
MARCH 26, 2020 OF COMPLIANCE
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MANUFACTURER’S CERTIFICATE OF PROPER INSTALLATION

OWNER EQPT SERIAL NO:
EQPT TAG NO: EQPT/SYSTEM:
PROJECT NO: SPEC. SECTION:

I hereby certify that the above-referenced equipment/system has been:

(Check Applicable)

] Installed in accordance with Manufacturer’s recommendations.
Inspected, checked, and adjusted.
Serviced with proper initial lubricants.
Electrical and mechanical connections meet quality and safety standards.
All applicable safety equipment has been properly installed.

Functional tests.

O 0O0o04gd

System has been performance tested and meets or exceeds specified
performance requirements. (When complete system of one manufacturer)

Note: Attach any performance test documentation from manufacturer.

Comments:

I, the undersigned Manufacturer’s Representative, hereby certify that I am (i) a duly authorized
representative of the manufacturer, (ii) empowered by the manufacturer to inspect, approve, and operate his
equipment and (iii) authorized to make recommendations required to assure that the equipment furnished by
the manufacturer is complete and operational, except as may be otherwise indicated herein. I further certify
that all information contained herein is true and accurate.

Date: ,20

Manufacturer:

By Manufacturer’s Authorized Representative:

(Authorized Signature)

PW\DENO003\705890 MANUFACTURER’S CERTIFICATE OF
MARCH 26, 2020 PROPER INSTALLATION
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SECTION 01 50 00
TEMPORARY FACILITIES AND CONTROLS

PART 1 GENERAL

1.01 REFERENCES

A. The following is a list of standards which may be referenced in this section:

1.

American Association of Nurserymen (AAN): American Standards for
Nursery Stock.

Federal Emergency Management Agency (FEMA).

National Fire Prevention Association (NFPA): 241, Standard for
Safeguarding Construction, Alteration, and Demolition Operations.
Telecommunications Industry Association (TIA); Electronic Industries
Alliance (EIA): 568B, Commercial Building Telecommunications
Cabling Standard.

U.S. Department of Agriculture (USDA): Urban Hydrology for Small
Watersheds.

U.S. Weather Bureau: Rainfall-Frequency Atlas of the U.S. for
Durations from 30 Minutes to 24 Hours and Return Periods from 1 to
100 Years.

1.02 MOBILIZATION

A.  Mobilization shall include, but not be limited to, these principal items:

1.

W

6.
7.

8.

Obtaining required permits.

Moving Contractor’s field office and equipment required for first month
operations onto Site.

Installing temporary construction power, wiring, and lighting facilities.
Providing onsite communication facilities, including telephones.
Providing onsite sanitary facilities and potable water facilities as
specified and as required by Laws and Regulations, and governing
agencies.

Arranging for and erection of Contractor’s work and storage yard.
Posting OSHA required notices and establishing safety programs and
procedures.

Having Contractor’s superintendent at Site full time.

1.03 PROTECTION OF WORK AND PROPERTY

A.  Comply with Owner’s safety rules while on Owner’s property.

B.  Keep Owner informed of serious onsite accidents and related claims.

PW\DENO003\705890 TEMPORARY FACILITIES AND CONTROLS
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PART 2

PRODUCTS

2.01 PROJECT SIGN

A.

PART 3

Provide and maintain one, 8-foot wide by 4-foot high sign constructed of
3/4-inch exterior high-density overlaid plywood. Sign shall bear name of
Project, Owner, Contractor, Engineer, and other participating agencies.
Lettering shall be blue applied on a white background by an experienced sign
painter. Paint shall be exterior type enamel. Information to be included will be
provided by Owner.

EXECUTION

3.01 TEMPORARY UTILITIES

A. Power and Water: Contractor may connect into the existing Cedar Bay WRF
electric and water systems for use in this construction.

1. The cost of making the connection to the electric and water systems
shall be included in the Contractor’s lump sum bid.

2. The cost of electric power and water will be provided by the Owner
(free service).

B.  Lighting: Provide temporary lighting to meet applicable safety requirements
to allow erection, application, or installation of materials and equipment, and
observation or inspection of the Work.

C.  Heating, Cooling, and Ventilating:

1. Provide as required to maintain adequate environmental conditions to
facilitate progress of the Work, to meet specified minimum conditions
for installation of materials, and to protect materials, equipment, and
finishes from damage due to temperature or humidity.

2. Provide adequate forced air ventilation of enclosed areas to cure
installed materials, to dispense humidity, and to prevent hazardous
accumulations of dust, fumes, vapors, or gases.

3. Pay all costs of installation, maintenance, operation, removal, and fuel
consumed.

4.  Provide portable unit heaters, complete with controls, oil- or gas-fired,
and suitably vented to outside as required for protection of health and
property.

5. If permanent natural gas piping is used for temporary heating units, do
not modify or reroute gas piping without approval of utility company.
Provide separate gas metering as required by utility.

TEMPORARY FACILITIES AND CONTROLS PW\DENO003\705890
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D.  Sanitary and Personnel Facilities: Provide and maintain facilities for
Contractor’s employees, Subcontractors, and all other onsite employers’
employees. Service, clean, and maintain facilities and enclosures.

E.  Telephone Service:

1. Contractor: Arrange and provide onsite telephone service for use during
construction. Pay costs of installation and monthly bills. Cell phone
service is acceptable versus land line.

F.  Fire Protection: Furnish and maintain on Site adequate firefighting equipment
capable of extinguishing incipient fires. Comply with applicable parts of
NFPA 241.

3.02 PROTECTION OF WORK AND PROPERTY

A.  General:

1. Perform Work within right-of-way and easements in a systematic
manner that minimizes inconvenience to property owners and the
public.

2. Protect, shore, brace, support, and maintain underground pipes,

conduits, drains, and other underground utility construction uncovered
or otherwise affected by construction operations.

3. Inareas where Contractor’s operations are adjacent to or near a utility,
such as gas, telephone, television, electric power, water, sewer, or
irrigation system, and such operations may cause damage or
inconvenience, suspend operations until arrangements necessary for
protection have been made by Contractor.

4. Do not impair operation of existing sewer system. Prevent construction
material, pavement, concrete, earth, volatile and corrosive wastes, and
other debris from entering sewers, pump stations, or other sewer
structures.

5. Maintain original Site drainage wherever possible.

B.  Site Security: Provide and maintain additional temporary security fences as
necessary to protect the Work and Contractor-furnished products not yet
installed.

C.  Barricades and Lights:

1.  Provide as necessary to prevent unauthorized entry to construction areas
and affected roads, streets, and alleyways, inside and outside of fenced
area, and as required to ensure public safety and the safety of
Contractor’s employees, other employer’s employees, and others who
may be affected by the Work.

PW\DENO003\705890 TEMPORARY FACILITIES AND CONTROLS
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2. Provide to protect existing facilities and adjacent properties from
potential damage.
3. Locate to enable access by facility operators and property owners.

D. Signs and Equipment:

1. Conform to requirements of manual published by the State Department
of Transportation.

2. Provide at obstructions, such as material piles and equipment.

3. Use to alert general public of construction hazards, which would include
surface irregularities, unramped walkways, grade changes, and trenches
or excavations in roadways and in other public access areas.

E.  Trees and Plantings:

1.  Protect from damage and preserve trees, shrubs, and other plants outside
limits of the Work and within limits of the Work, which are designated
on the Drawings to remain undisturbed.

a.  Where practical, tunnel beneath trees when on or near line of

trench.
Employ hand excavation as necessary to prevent tree injury.

c. Do not stockpile materials or permit traffic within drip lines of
trees.

d.  Provide and maintain temporary barricades around trees.

e.  Water vegetation as necessary to maintain health.

f. Cover temporarily exposed roots with wet burlap, and keep burlap
moist until soil is replaced around roots.

g.  No trees, except those specifically shown on Drawings to be
removed, shall be removed without written approval of Engineer.

h.  Dispose of removed trees in a legal manner off the Site.

2. In event of damage to bark, trunks, limbs, or roots of plants that are not
designated for removal, treat damage by corrective pruning, bark
tracing, application of a heavy coating of tree paint, and other accepted
horticultural and tree surgery practices.

3. Replace each plant that dies as a result of construction activities.

F.  Finished Construction: Protect finished floors and concrete floors exposed as
well as those covered with composition tile or other applied surfacing.

G. Waterways: Keep ditches, culverts, and natural drainages continuously free of
construction materials and debris.

TEMPORARY FACILITIES AND CONTROLS PW\DENO003\705890
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3.03 TEMPORARY CONTROLS

A.  Air Pollution Control:

1.

Minimize air pollution from construction operations.

Burning: Flammable debris and refuse may be burned onsite provided
requirements set forth by proper fire authorities and air quality control
agencies are met.

Conduct operations of dumping rock and of carrying rock away in
trucks to cause a minimum of dust. Give unpaved streets, roads, detours,
or haul roads used in construction area a dust-preventive treatment or
periodically water to prevent dust. Strictly adhere to applicable
environmental regulations for dust prevention.

B.  Noise Control: Provide acoustical barriers so noise emanating from tools or
equipment will not exceed legal noise levels.

C.  Water Pollution Control:

I.

Prior to commencing excavation and construction, obtain Owner’s
agreement with detailed plans showing procedures intended to handle
and dispose of sewage, groundwater, and stormwater flow, including
dewatering pump discharges.

Comply with procedures outlined in U.S. Environmental Protection
Agency manuals entitled, “Guidelines for Erosion and Sedimentation
Control Planning” and “Implementation, Processes, Procedures, and
Methods to Control Pollution Resulting from All Construction
Activity,” and “Erosion and Sediment Control-Surface Mining in
Eastern United States.”

Do not dispose of volatile wastes such as mineral spirits, oil, chemicals,
or paint thinner in storm or sanitary drains. Disposal of wastes into
streams or waterways is prohibited. Provide acceptable containers for
collection and disposal of waste materials, debris, and rubbish.

D.  Erosion, Sediment, and Flood Control: Provide, maintain, and operate
temporary facilities to control erosion and sediment releases, and to protect
the Work and existing facilities from flooding during construction period.

3.04 STORAGE YARDS AND BUILDINGS

A.  Coordinate requirements with Section 01 61 00, Common Product
Requirements.

B.  Temporary Storage Yards: Construct temporary storage yards for storage of
products that are not subject to damage by weather conditions.

PW\DENO003\705890 TEMPORARY FACILITIES AND CONTROLS
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C.

Temporary Storage Buildings:

1. Provide environmental control systems that meet recommendations of
manufacturers of equipment and materials stored.

2. Arrange or partition to provide security of contents and ready access for
inspection and inventory.

3. Store combustible materials (paints, solvents, fuels) in a well-ventilated
and remote building meeting safety standards.

3.05 PARKING AREAS

A.

Control vehicular parking to preclude interference with public traffic or
parking, access by emergency vehicles, Owner’s operations, or construction
operations.

3.06 VEHICULAR TRAFFIC

A.

Comply with Laws and Regulations regarding closing or restricting use of
public streets or highways. No public or private road shall be closed, except
by written permission of proper authority. Assure the least possible
obstruction to traffic and normal commercial pursuits.

Conduct the Work to interfere as little as possible with public travel, whether
vehicular or pedestrian.

Whenever it is necessary to cross, close, or obstruct roads, driveways, and
walks, whether public or private, provide and maintain suitable and safe
bridges, detours, or other temporary expedients for accommodation of public
and private travel.

Road Closures: Maintain satisfactory means of exit for persons residing or
having occasion to transact business along route of the Work. If it is necessary
to close off roadway or alley providing sole vehicular access to property for
periods greater than 2 hours, provide written notice to each owner so affected
3 work days prior to such closure. In such cases, closings of up to 4 hours may
be allowed. Closures of up to 10 hours may be allowed if a week’s written
notice is given and undue hardship does not result.

Maintenance of traffic is not required if Contractor obtains written permission
from Owner and tenant of private property, or from authority having
jurisdiction over public property involved, to obstruct traffic at designated
point.

TEMPORARY FACILITIES AND CONTROLS PW\DENO003\705890
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F.  Maintain top of backfilled trenches before they are paved, to allow normal
vehicular traffic to pass over. Provide temporary access driveways where
required. Cleanup operations shall follow immediately behind backfilling.

G.  When flaggers and guards are required by regulation or when deemed
necessary for safety, furnish them with approved orange wearing apparel and
other regulation traffic control devices.

END OF SECTION
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SECTION 01 61 00
COMMON PRODUCT REQUIREMENTS

GENERAL

1.01 DEFINITIONS

A.

Products:

1.  New items for incorporation in the Work, whether purchased by
Contractor or Owner for the Project, or taken from previously purchased
stock, and may also include existing materials or components required
for reuse.

2. Includes the terms material, equipment, machinery, components,
subsystem, system, hardware, software, and terms of similar intent and
is not intended to change meaning of such other terms used in Contract
Documents, as those terms are self-explanatory and have well
recognized meanings in construction industry.

3. Items identified by manufacturer’s product name, including make or
model designation, indicated in manufacturer’s published product
literature, that is current as of the date of the Contract Documents.

1.02 DESIGN REQUIREMENTS

A.

Where Contractor design is specified, design of installation, systems,
equipment, and components, including supports and anchorage, shall be in
accordance with provisions of Florida Building Code Sixth Edition (2017).

1. Refer to Sheet Structural General Notes in the Drawings for additional
Project specific information.

1.03 PREPARATION FOR SHIPMENT

A.

When practical, factory assemble products. Mark or tag separate parts and
assemblies to facilitate field assembly. Cover machined and unpainted parts
that may be damaged by the elements with strippable protective coating.

Package products to facilitate handling and protect from damage during
shipping, handling, and storage. Mark or tag outside of each package or crate
to indicate its purchase order number, bill of lading number, contents by
name, name of Project and Contractor, equipment number, and approximate
weight. Include complete packing list and bill of materials with each
shipment.

PW\DENO003\705890 COMMON PRODUCT REQUIREMENTS
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C.  Extra Materials, Special Tools, Test Equipment, and Expendables:

1. Furnish as required by individual Specifications.

Schedule:

a.  Ensure that shipment and delivery occurs concurrent with
shipment of associated equipment.

b.  Transfer to Owner shall occur immediately subsequent to
Contractor’s acceptance of equipment from Supplier.

3.  Packaging and Shipment:

a.  Package and ship extra materials and special tools to avoid
damage during long term storage in original cartons insofar as
possible, or in appropriately sized, hinged-cover, wood, plastic, or
metal box.

b.  Prominently displayed on each package, the following:

1)  Manufacturer’s part nomenclature and number, consistent
with Operation and Maintenance Manual identification
system.

2)  Applicable equipment description.

3)  Quantity of parts in package.

4)  Equipment manufacturer.

4.  Deliver materials to Site.
5. Replace extra materials and special tools found to be damaged or
otherwise inoperable at time of transfer to Owner.

1.04 DELIVERY AND INSPECTION

A. Deliver products in accordance with accepted current Progress Schedule and
coordinate to avoid conflict with the Work and conditions at Site. Deliver
anchor bolts and templates sufficiently early to permit setting prior to
placement of structural concrete.

B.  Deliver products in undamaged condition, in manufacturer’s original
container or packaging, with identifying labels intact and legible. Include on
label, date of manufacture and shelf life, where applicable.

C.  Unload products in accordance with manufacturer’s instructions for unloading
or as specified. Record receipt of products at Site. Promptly inspect for
completeness and evidence of damage during shipment.

D. Remove damaged products from Site and expedite delivery of identical new
undamaged products, and remedy incomplete or lost products to provide that
specified, so as not to delay progress of the Work.

COMMON PRODUCT REQUIREMENTS PW\DENO003\705890
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1.05 HANDLING, STORAGE, AND PROTECTION

A.

PART 2

Handle and store products in accordance with manufacturer’s written
instructions and in a manner to prevent damage. Store in approved storage
yards or sheds provided in accordance with Section 01 50 00, Temporary
Facilities and Controls. Provide manufacturer’s recommended maintenance
during storage, installation, and until products are accepted for use by Owner.

Manufacturer’s instructions for material requiring special handling, storage, or
protection shall be provided prior to delivery of material.

Arrange storage in a manner to provide easy access for inspection. Make
periodic inspections of stored products to assure that products are maintained
under specified conditions, and free from damage or deterioration. Keep
running account of products in storage to facilitate inspection and to estimate
progress payments for products delivered, but not installed in the Work.

Store electrical, instrumentation, and control products, and equipment with
bearings in weather-tight structures maintained above 60 degrees F. Protect
electrical, instrumentation, and control products, and insulate against
moisture, water, and dust damage. Connect and operate continuously space
heaters furnished in electrical equipment.

Store fabricated products above ground on blocking or skids, and prevent
soiling or staining. Store loose granular materials in well-drained area on solid
surface to prevent mixing with foreign matter. Cover products that are subject
to deterioration with impervious sheet coverings; provide adequate ventilation
to avoid condensation.

Store finished products that are ready for installation in dry and
well-ventilated areas. Do not subject to extreme changes in temperature or
humidity.

After installation, provide coverings to protect products from damage due to
traffic and construction operations. Remove coverings when no longer
needed.

PRODUCTS

2.01 GENERAL

A. Provide manufacturer’s standard materials suitable for service conditions,
unless otherwise specified in the individual Specifications.

B.  Where product specifications include a named manufacturer, with or without
model number, and also include performance requirements, named
manufacturer’s products must meet the performance specifications.

PW\DENO003\705890 COMMON PRODUCT REQUIREMENTS
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C. Like items of products furnished and installed in the Work shall be end
products of one manufacturer and of the same series or family of models to
achieve standardization for appearance, operation and maintenance, spare
parts and replacement, manufacturer’s services, and implement same or
similar process instrumentation and control functions in same or similar
manner.

D. Do not use materials and equipment removed from existing premises, except
as specifically permitted by Contract Documents.

E.  Provide interchangeable components of the same manufacturer, for similar
components, unless otherwise specified.

F.  Equipment, Components, Systems, and Subsystems: Design and manufacture
with due regard for health and safety of operation, maintenance, and
accessibility, durability of parts, and shall comply with applicable OSHA,
state, and local health and safety regulations.

G. Regulatory Requirement: Coating materials shall meet federal, state, and local
requirements limiting the emission of volatile organic compounds and for
worker exposure.

H.  Safety Guards: Provide for all belt or chain drives, fan blades, couplings, or
other moving or rotary parts. Cover rotating part on all sides. Design for easy
installation and removal. Use 16-gauge or heavier; galvanized steel, aluminum
coated steel, or galvanized or aluminum coated 1/2-inch mesh expanded steel.
Provide galvanized steel accessories and supports, including bolts. For
outdoors application, prevent entrance of rain and dripping water.

L Authority Having Jurisdiction (AHJ):

1. Provide the Work in accordance with NFPA 70, National Electrical
Code (NEC). Where required by the AHJ, material and equipment shall
be labeled or listed by a nationally recognized testing laboratory or
other organization acceptable to the AHJ in order to provide a basis for
approval under NEC.

2. Materials and equipment manufactured within the scope of standards
published by Underwriters Laboratories, Inc. shall conform to those
standards and shall have an applied UL listing mark.

J. Equipment Finish:

1. Provide manufacturer’s standard finish and color, except where specific
color is indicated.
2. If manufacturer has no standard color, provide equipment with gray

finish as approved by Owner.
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Special Tools and Accessories: Furnish to Owner, upon acceptance of
equipment, all accessories required to place each item of equipment in full
operation. These accessory items include, but are not limited to, adequate oil
and grease (as required for first lubrication of equipment after field testing),
light bulbs, fuses, hydrant wrenches, valve keys, handwheels, chain operators,
special tools, and other spare parts as required for maintenance.

Lubricant: Provide initial lubricant recommended by equipment manufacturer
in sufficient quantity to fill lubricant reservoirs and to replace consumption
during testing, startup, and operation until final acceptance by Owner.

2.02 FABRICATION AND MANUFACTURE

A.

General:

1. Manufacture parts to U.S.A. standard sizes and gauges.
Two or more items of the same type shall be identical, by the same
manufacturer, and interchangeable.

3. Design structural members for anticipated shock and vibratory loads.

4.  Use 1/4-inch minimum thickness for steel that will be submerged,
wholly or partially, during normal operation.

5. Modify standard products as necessary to meet performance
Specifications.

Lubrication System:

1. Require no more than weekly attention during continuous operation.
Convenient and accessible; oil drains with bronze or stainless steel
valves and fill-plugs easily accessible from the normal operating area or
platform. Locate drains to allow convenient collection of oil during oil
changes without removing equipment from its installed position.

3. Provide constant-level oilers or oil level indicators for oil lubrication
systems.
4.  For grease type bearings, which are not easily accessible, provide and

install stainless steel tubing; protect and extend tubing to convenient
location with suitable grease fitting.

2.03 SOURCE QUALITY CONTROL

A.  Where Specifications call for factory testing to be witnessed by Engineer,
notify Engineer not less than 14 days prior to scheduled test date, unless
otherwise specified.

B.  Calibration Instruments: Bear the seal of a reputable laboratory certifying
instrument has been calibrated within the previous 12 months to a standard
endorsed by the National Institute of Standards and Technology (NIST).
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C.

PART 3

Factory Tests: Perform in accordance with accepted test procedures and
document successful completion.

EXECUTION

3.01 INSPECTION

A.

Inspect materials and equipment for signs of pitting, rust decay, or other
deleterious effects of storage. Do not install material or equipment showing
such effects. Remove damaged material or equipment from the Site and
expedite delivery of identical new material or equipment. Delays to the Work
resulting from material or equipment damage that necessitates procurement of
new products will be considered delays within Contractor’s control.

3.02 INSTALLATION

A.

Equipment Drawings show general locations of equipment, devices, and
raceway, unless specifically dimensioned.

No shimming between machined surfaces is allowed.

Install the Work in accordance with NECA Standard of Installation, unless
otherwise specified.

Repaint painted surfaces that are damaged prior to equipment acceptance.

Do not cut or notch any structural member or building surface without
specific approval of Engineer.

Handle, install, connect, clean, condition, and adjust products in accordance
with manufacturer’s instructions, and as may be specified. Retain a copy of
manufacturers’ instruction at Site, available for review at all times.

For material and equipment specifically indicated or specified to be reused in
the Work:

1. Use special care in removal, handling, storage, and reinstallation to
assure proper function in the completed Work.

2. Arrange for transportation, storage, and handling of products that
require offsite storage, restoration, or renovation. Include costs for such
Work in the Contract Price.

3.03 FIELD FINISHING

A. Inaccordance with Section 09 90 00, Painting and Coating, and individual
Specification sections.
COMMON PRODUCT REQUIREMENTS PW\DENO003\705890
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3.04 ADJUSTMENT AND CLEANING

A.  Perform required adjustments, tests, operation checks, and other startup
activities.

3.05 LUBRICANTS

A.  Fill lubricant reservoirs and replace consumption during testing, startup, and
operation prior to acceptance of equipment by Owner.

END OF SECTION
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SECTION 01 77 00

CLOSEOUT PROCEDURES AND AS-BUILT DRAWINGS

PART 1 GENERAL

1.01 SUBMITTALS

A. Informational Submittals:

1.

Submit prior to application for final payment.
a.  Record Documents: As required in General Conditions.
b.  Special bonds, Special Guarantees, and Service Agreements.

C. Consent of Surety to Final Payment: As required in General
Conditions.

d.  Releases or Waivers of Liens and Claims: As required in General
Conditions.

e.  Releases from Agreements.

f. Final Application for Payment: Submit in accordance with
procedures and requirements stated in Section 01 29 00,
Payment Procedures.

g.  Extra Materials: As required by individual Specification sections.

h.  Completed JEA Asset Management spreadsheets.

1.02 RECORD DOCUMENTS

A.  Quality Assurance:

1.

2.

Furnish qualified and experienced person, whose duty and responsibility

shall be to maintain record documents.

Accuracy of Records:

a. Coordinate changes within record documents, making legible and
accurate entries on each sheet of Drawings and other documents
where such entry is required to show change.

b.  Purpose of Project record documents is to document factual
information regarding aspects of the Work, both concealed and
visible, to enable future modification of the Work to proceed
without lengthy and expensive Site measurement, investigation,
and examination.

Make entries within 24 hours after receipt of information that a change

in the Work has occurred.

Prior to submitting each request for progress payment, request

Engineer’s review and approval of current status of record documents.

Failure to properly maintain, update, and submit record documents may

result in a deferral by Engineer to recommend whole or any part of

Contractor’s Application for Payment, either partial or final.
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1.03 RELEASES FROM AGREEMENTS

A.

PART 2

PART 3

Furnish Owner written releases from property owners or public agencies
where side agreements or special easements have been made, or where
Contractor’s operations have not been kept within the Owner’s construction
right-of-way.

In the event Contractor is unable to secure written releases:

1.

Inform Owner of the reasons.

Owner or its representatives will examine the Site, and Owner will
direct Contractor to complete the Work that may be necessary to satisfy
terms of the side agreement or special easement.

Should Contractor refuse to perform this Work, Owner reserves right to
have it done by separate contract and deduct cost of same from Contract
Price, or require Contractor to furnish a satisfactory bond in a sum to
cover legal Claims for damages.

When Owner is satisfied that the Work has been completed in
agreement with Contract Documents and terms of side agreement or
special easement, right is reserved to waive requirement for written
release if: (i) Contractor’s failure to obtain such statement is due to
grantor’s refusal to sign, and this refusal is not based upon any
legitimate Claims that Contractor has failed to fulfill terms of side
agreement or special easement, or (ii) Contractor is unable to contact or
has had undue hardship in contacting grantor.

PRODUCTS (NOT USED)

EXECUTION

3.01 MAINTENANCE OF RECORD DOCUMENTS

A.  General: Requirements for maintaining record drawings during the project
shall be as defined in JEA Water and Wastewater Standards, Section 501
AS-BUILT DRAWINGS. The following paragraphs supplement the JEA
requirements.
1. Promptly following commencement of Contract Times, secure from
Engineer at no cost to Contractor, one complete set of Contract
Documents. Drawings will be full size.
2. Label or stamp each record document with title, “RECORD
DOCUMENTS,” in neat large printed letters.
3. Record information concurrently with construction progress and within
24 hours after receipt of information that change has occurred. Do not
cover or conceal Work until required information is recorded.
CLOSEOUT PROCEDURES PW\DENO003\705890
AND AS-BUILT DRAWINGS MARCH 26, 2020
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B.  Preservation:

1.

2.

Maintain documents in a clean, dry, legible condition and in good order.
Do not use record documents for construction purposes.

Make documents and Samples available at all times for observation by
Engineer.

C.  Making Entries on Drawings:

1. Using an erasable colored pencil (not ink or indelible pencil), clearly
describe change by graphic line and note as required.

a.  Color Coding:

1)  Green when showing information deleted from Drawings.
2)  Red when showing information added to Drawings.
3)  Blue and circled in blue to show notes.

2. Date entries.

3. Call attention to entry by “cloud” drawn around area or areas affected.

4.  Legibly mark to record actual changes made during construction,
including, but not limited to:

a.  Depths of various elements of foundation in relation to finished
first floor data if not shown or where depth differs from that
shown.

b.  Horizontal and vertical locations of existing and new
Underground Facilities and appurtenances, and other underground
structures, equipment, or Work. Reference to at least two
measurements to permanent surface improvements.

c.  Location of internal utilities and appurtenances concealed in the
construction referenced to visible and accessible features of the
structure.

d.  Locate existing facilities, piping, equipment, and items critical to
the interface between existing physical conditions or construction
and new construction.

e.  Changes made by Addenda and Field Orders, SWAs, Change
Order, and Engineer’s written interpretation and clarification
using consistent symbols for each and showing appropriate
document tracking number.

5. Dimensions on Schematic Layouts: Show on record drawings, by
dimension, the centerline of each run of items such as are described in
previous subparagraph above.

a.  Clearly identify the item by accurate note such as “cast iron
drain,” “galv. water,” and the like.

b. Show, by symbol or note, vertical location of item (‘“under slab,”
“in ceiling plenum,” “exposed,” and the like).

c.  Make identification so descriptive that it may be related reliably
to Specifications.

PW\DENO003\705890 CLOSEOUT PROCEDURES
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D.  Preparation of AutoCAD Drawings, PDF and Paper Prints:

1.

The requirements for as-built drawings is provided in JEA Water and
Wastewater Standards, As-Built Drawings — Section 501. The
following is an abbreviated summary of the requirements.

Contractor shall furnish to JEA an electronic file in AutoCAD 2017
and certified paper copies of the as-built drawings, which have been
re-drawn/revised to indicate the final as-built data (true to scale) and in
accordance with addenda, work orders, Supplemental Work Account
and all other requirements. An electronic file of the original project
drawings will be furnished to the Contractor.

. Each page of the as-built drawings shall bear the name of the signed

as-built certification of the general contractor, and professional
surveyor who provides the horizontal and vertical elevations. The
certification forms are provided in JEA Water and Wastewater
Standards, As-Built Drawings — Section 501.

Upon completion of the work Contractor shall deliver the as-built
drawings including electronic files, two certified and embossed prints
made from the as-built drawings, and an electronic file in ASCII
format (with AutoCAD 2017, PDF).

Use the Plane Coordinate System using Florida East Zone and North
American Datum of 1983 for horizontal data. North American Vertical
Datum (NAVD) 1988 shall be used for elevation data.

All valves, bends, tee’s, and changes if direction shall be located
vertically and horizontally, in addition grade shall be identified at each
point. A table shall be provided in a conspicuous location specifying
the northing/easting, latitude/longitude, pipe elevation, final grade,
cover, utility size and separation. For all valves provide a table that
identifies valves size, valve type, manufacturer, number of turns to
open valve and valve open direction (right/left)

Provide physical dimensioning of the separation of water mains at
crossing with all sanitary wastewater pipes.

Provide a table identifying all fire hydrants.

Submit JEA Record Drawing submittal checklist and the transmittal
form as provided in JEA Water and Wastewater Standards, As-
Built Drawings — Section 501.

CLOSEOUT PROCEDURES PW\DENO003\705890
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3.02 FINAL CLEANING

A. At completion of the Work or of a part thereof and immediately prior to
Contractor’s request for certificate of Substantial Completion; or if no
certificate is issued, immediately prior to Contractor’s notice of completion,
clean entire Site or parts thereof, as applicable.

1.  Leave the Work and adjacent areas affected in a cleaned condition
satisfactory to Owner.

2. Remove grease, dirt, dust, paint or plaster splatter, stains, labels,
fingerprints, and other foreign materials from exposed surfaces.

3. Repair, patch, and touch up marred surfaces to specified finish and
match adjacent surfaces.

4.  Clean all windows.

5. Clean and wax wood, vinyl, or painted floors.

6.  Broom clean exterior paved driveways and parking areas.

7. Hose clean sidewalks, loading areas, and others contiguous with
principal structures.

8.  Rake clean all other surfaces.

9.  Remove snow and ice from access to buildings.

10. Replace air-handling filters and clean ducts, blowers, and coils of
ventilation units operated during construction.

11. Leave water courses, gutters, and ditches open and clean.

B.  Use only cleaning materials recommended by manufacturer of surfaces
to be cleaned.

END OF SECTION
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SECTION 01 78 23
OPERATION AND MAINTENANCE DATA

PART 1 GENERAL
1.01 SECTION INCLUDES

A.  Detailed information for the preparation, submission, and Owner’s review of
Operations and Maintenance (O&M) Data, as required by individual
Specification sections.

1.02 DEFINITIONS
A.  Preliminary Data: Initial and subsequent submissions for Owner’s review.
B.  Final Data: Engineer-accepted data, submitted as specified herein.

C.  Maintenance Operation: As used on Maintenance Summary Form is defined
to mean any routine operation required to ensure satisfactory performance and
longevity of equipment. Examples of typical maintenance operations are
lubrication, belt tensioning, adjustment of pump packing glands, and routine
adjustments.

1.03 SEQUENCING AND SCHEDULING
A.  Equipment and System Data:

1.  Preliminary Data:

a. Do not submit until Shop Drawing for equipment or system has
been reviewed and approved by Engineer.
b.  Submit prior to shipment date.

2. Final Data: Submit Instructional Manual Formatted data not less than
30 calendar days prior to equipment or system field functional testing
Submit Compilation Formatted and Electronic Media Formatted data
prior to Substantial Completion of Project.

1.04 DATA FORMAT

A.  Prepare preliminary data in the form of an instructional manual. Prepare final
data in data compilation format on electronic media.

B. Instructional Manual Format:

1.  Binder: Commercial quality, permanent, three-ring or three-post binders
with durable plastic cover.
2. Size: 8-1/2 inches by 11 inches, minimum.

PW\DENO003\705890 OPERATION AND MAINTENANCE DATA
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C.

>

10.

Cover: Identify manual with typed or printed title “OPERATION AND
MAINTENANCE DATA” and list:
a.  Project title.

b.  Designate applicable system, equipment, material, or finish.

c.  Identity of separate structure as applicable.

d.  Identify volume number if more than one volume.

e.  Identity of general subject matter covered in manual. Identity of
equipment number and Specification section.

Spine:

a.  Project title.

b.  Identify volume number if more than one volume.

Title Page:

a. Contractor name, address, and telephone number.

b. Subcontractor, Supplier, installer, or maintenance contractor’s

name, address, and telephone number, as appropriate.
1)  Identify area of responsibility of each.
2)  Provide name and telephone number of local source of
supply for parts and replacement.
Table of Contents:
a.  Neatly typewritten and arranged in systematic order with
consecutive page numbers.
b.  Identify each product by product name and other identifying
numbers or symbols as set forth in Contract Documents.
Paper: 20-pound minimum, white for typed pages.
Text: Manufacturer’s printed data, or neatly typewritten.
Three-hole punch data for binding and composition; arrange printing so
that punched holes do not obliterate data.
Material shall be suitable for reproduction, with quality equal to
original. Photocopying of material will be acceptable, except for
material containing photographs.

Data Compilation Format:

1.

2.

Compile all Engineer-accepted preliminary O&M data into a hard-copy,
hard-bound set.
Each set shall consist of the following:
a.  Binder: Commercial quality, permanent, three-ring or three-post
binders with durable plastic cover.
b.  Cover: Identify each volume with typed or printed title
“OPERATION AND MAINTENANCE DATA, VOLUME
NO.  OF 7 andlist:
1)  Project title.
2)  Contractor’s name, address, and telephone number.

OPERATION AND MAINTENANCE DATA PW\DENO003\705890
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3) Ifentire volume covers equipment or system provided by
one Supplier include the following:

a)  Identity of general subject matter covered in manual.

b)  Identity of equipment number and Specification
section.

Provide each volume with title page and typed table of contents

with consecutive page numbers. Place contents of entire set,

identified by volume number, in each binder.

Table of contents neatly typewritten, arranged in a systematic

order:

1)  Include list of each product, indexed to content of each
volume.

2)  Designate system or equipment for which it is intended.

3)  Identify each product by product name and other identifying
numbers or symbols as set forth in Contract Documents.

Section Dividers:

1)  Heavy, 80 pound cover weight, tabbed with numbered
plastic index tabs.

2)  Fly-Leaf:

a)  For each separate product, or each piece of operating
equipment, with typed description of product and
major component parts of equipment.

b)  List with Each Product:

(1) Name, address, and telephone number of
Subcontractor, Supplier, installer, and
maintenance contractor, as appropriate.

(2) Identify area of responsibility of each.

(3) Provide local source of supply for parts and
replacement.

c) Identity of separate structure as applicable.

Assemble and bind material, as much as possible, in same order as
specified in the Contract Documents.

D. Electronic Media Format:

1.  Portable Document Format (PDF):

a.

PW\DENO003\705890
MARCH 26, 2020

After all preliminary data has been found to be acceptable to
Engineer, submit Operation and Maintenance data in PDF format
on CD.

Files to be exact duplicates of Owner-accepted preliminary data.
Arrange by specification number and name.

Files to be fully functional and viewable in most recent version of
Adobe Acrobat.
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1.05 SUBMITTALS

A. Informational:

1. Data Outline: Submit one copy of a detailed outline of proposed
organization and contents of Final Data prior to preparation of
Preliminary Data.

2. Preliminary Data:

a.
b.

Submit three copies for Engineer’s review.

If data meets conditions of the Contract:

1)  One copy will be returned to Contractor.

2)  One copy will be forwarded to Resident Project
Representative.

3)  One copy will be retained in Engineer’s file.

If data does not meet conditions of the Contract:

1) All copies will be returned to Contractor with Engineer’s
comments (on separate document) for revision.

2)  Engineer’s comments will be retained in Engineer’s file.

3)  Resubmit three copies revised in accordance with
Engineer’s comments.

3. Final Data: Submit two copies in format specified herein.

1.06 DATA FOR EQUIPMENT AND SYSTEMS

A.  Content For Each Unit (or Common Units) and System:

1. Product Data:

a.  Include only those sheets that are pertinent to specific product.
b.  Clearly annotate each sheet to:

1)  Identify specific product or part installed.

2)  Identify data applicable to installation.

3)  Delete references to inapplicable information.

c.  Function, normal operating characteristics, and limiting
conditions.

d.  Performance curves, engineering data, nameplate data, and tests.

e.  Complete nomenclature and commercial number of replaceable
parts.

f. Original manufacturer’s parts list, illustrations, detailed assembly
drawings showing each part with part numbers and sequentially
numbered parts list, and diagrams required for maintenance.

g.  Spare parts ordering instructions.

h.  Where applicable, identify installed spares and other provisions
for future work (e.g., reserved panel space, unused components,
wiring, terminals).
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2. As-installed, color-coded piping diagrams.

3. Charts of valve tag numbers, with the location and function of each
valve.

4.  Drawings: Supplement product data with Drawings as necessary to
clearly illustrate:
a. Format:

1)  Provide reinforced, punched, binder tab; bind in with text.
2)  Reduced to 8-1/2 inches by 11 inches, or 11 inches by
17 inches folded to 8-1/2 inches by 11 inches.
3)  Where reduction is impractical, fold and place in 8-1/2-inch
by 11-inch envelopes bound in text.
4)  Identify Specification section and product on Drawings and

envelopes.
b.  Relations of component parts of equipment and systems.
c.  Control and flow diagrams.
d.  Coordinate drawings with Project record documents to assure
correct illustration of completed installation.
5. Instructions and Procedures: Within text, as required to supplement
product data.
a. Format:

1)  Organize in consistent format under separate heading for
each different procedure.
2)  Provide logical sequence of instructions for each procedure.
3)  Provide information sheet for Owner’s personnel, including:
a)  Proper procedures in event of failure.
b) Instances that might affect validity of guarantee or
Bond.
b.  Installation Instructions: Including alignment, adjusting,
calibrating, and checking.
C. Operating Procedures:
1)  Startup, break-in, routine, and normal operating instructions.
2)  Test procedures and results of factory tests where required.
3)  Regulation, control, stopping, and emergency instructions.
4)  Description of operation sequence by control manufacturer.
5)  Shutdown instructions for both short and extended duration.
6) Summer and winter operating instructions, as applicable.
7)  Safety precautions.
8)  Special operating instructions.
d.  Maintenance and Overhaul Procedures:
1)  Routine maintenance.
2)  Guide to troubleshooting.
3) Disassembly, removal, repair, reinstallation, and re-
assembly.
6.  Guarantee, Bond, and Service Agreement: In accordance with
Section 01 77 00, Closeout Procedures.
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B.  Content for Each Electric or Electronic Item or System:

1.

Nowkwbd

10.

11.
12.

Description of Unit and Component Parts:

a.  Function, normal operating characteristics, and limiting
conditions.
Performance curves, engineering data, nameplate data, and tests.

c.  Complete nomenclature and commercial number of replaceable
parts.

d.  Interconnection wiring diagrams, including control and lighting
systems.

Circuit Directories of Panelboards:

Electrical service.

Control requirements and interfaces.

Communication requirements and interfaces.

List of electrical relay settings, and control and alarm contact settings.

Electrical interconnection wiring diagram, including as applicable,

single-line, three-line, schematic and internal wiring, and external

interconnection wiring.

As-installed control diagrams by control manufacturer.

Operating Procedures:

a.  Routine and normal operating instructions.
b.  Startup and shutdown sequences, normal and emergency.
c.  Safety precautions.

d.  Special operating instructions.

Maintenance Procedures:

a.  Routine maintenance.

b.  Guide to troubleshooting.

c.  Adjustment and checking.

d.  List of relay settings, control and alarm contact settings.
Manufacturer’s printed operating and maintenance instructions.
List of original manufacturer’s spare parts, manufacturer’s current
prices, and recommended quantities to be maintained in storage.

C. Maintenance Summary:

1.

Compile individual Maintenance Summary for each applicable

equipment item, respective unit or system, and for components or

sub-units.

Format:

a.  Use Maintenance Summary Form bound with this section or
electronic facsimile of such.

b.  Each Maintenance Summary may take as many pages as required.

c.  Use only 8-1/2-inch by 11-inch size paper.

d.  Complete using typewriter or electronic printing.
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3. Include detailed lubrication instructions and diagrams showing points to
be greased or oiled; recommend type, grade, and temperature range of
lubricants and frequency of lubrication.

4.  Recommended Spare Parts:

a.  Data to be consistent with manufacturer’s Bill of Materials/Parts
List furnished in O&M manuals.

b.  “Unit” is the unit of measure for ordering the part.
c.  “Quantity” is the number of units recommended.
d.  “Unit Cost” is the current purchase price.
1.07 DATA FOR MATERIALS AND FINISHES
A.  Content for Architectural Products, Applied Materials, and Finishes:
1.  Manufacturer’s data, giving full information on products:
a. Catalog number, size, and composition.
b.  Color and texture designations.
c.  Information required for reordering special-manufactured
products.
2. Instructions for Care and Maintenance:
a.  Manufacturer’s recommendation for types of cleaning agents and
methods.
b.  Cautions against cleaning agents and methods that are detrimental
to product.
c.  Recommended schedule for cleaning and maintenance.
B.  Content for Moisture Protection and Weather Exposed Products:
1.  Manufacturer’s data, giving full information on products:
a.  Applicable standards.
b.  Chemical composition.
c.  Details of installation.
2. Instructions for inspection, maintenance, and repair.
1.08 SUPPLEMENTS
A.  The supplement listed below, following “End of Section,” is part of this
Specification.
1.  Form: Maintenance Summary Form.
PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION (NOT USED)
END OF SECTION
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MAINTENANCE SUMMARY FORM

PROJECT: CONTRACT NO.:
1. EQUIPMENT ITEM
2. MANUFACTURER
3. EQUIPMENT/TAG NUMBER(S)
4. WEIGHT OF INDIVIDUAL COMPONENTS (OVER 100 POUNDS)
5. NAMEPLATE DATA (hp, voltage, speed, etc.)
6. MANUFACTURER’S LOCAL REPRESENTATIVE

a. Name Telephone No.
b.  Address
7. MAINTENANCE REQUIREMENTS

Maintenance Operation Lubricant
Comments Frequency (If Applicable)
List briefly each maintenance operation List required Refer by symbol
required and refer to specific information in frequency of each | to lubricant
manufacturer’s standard maintenance manual, if | maintenance required.
applicable. (Reference to manufacturer’s operation.

catalog or sales literature is not acceptable.)
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8. LUBRICANT LIST

Reference Exxon Chevron
Symbol Shell Mobile Texaco BP Amoco Or Equal

List symbols | List equivalent lubricants, as distributed by each manufacturer for the
used in No. 7 | specific use recommended.
above.

9. RECOMMENDED SPARE PARTS FOR OWNER’S INVENTORY.

Part No. Description Unit Quantity Unit Cost

Note: Identify parts provided by this Contract with two asterisks.
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SECTION 01 88 15
ANCHORAGE AND BRACING

PART 1 GENERAL
1.01 SUMMARY

A.  This section covers requirements for anchorage and bracing of equipment,
distribution systems, and other nonstructural components required in
accordance with the Florida Building Code (FBC), 6" Edition (2017), for
wind, gravity, soil, and operational loads.

1.02 REFERENCES
A.  The following is a list of standards which may be referenced in this section:

1.  American Institute of Steel Construction (AISC) 360, Specification for
Structural Steel Buildings.

2. American Society of Civil Engineers (ASCE): ASCE 7, Minimum
Design Loads for Buildings and Other Structures.

3. International Code Council (ICC): Florida Building Code (FBC).

4.  National Fire Protection Association (NFPA): 13, Standard for the
Installation of Sprinkler Systems.

1.03 DEFINITIONS

A.  Authority Having Jurisdiction (AHJ): Permitting building agency; may be a
federal, state, local, or other regional department, or individual including
building official, fire chief, fire marshal, chief of a fire prevention bureau,
labor department, or health department, electrical inspector; or others having
statutory authority. AHJ may be Owner when authorized to be self-permitting
by governmental permitting agency or when no governmental agency has
authority.

1.04 DESIGN AND PERFORMANCE REQUIREMENTS
A. General:

1.  Anchorage and bracing systems shall be designed by a qualified
professional engineer registered in the State of Florida.

2. Design anchorage into concrete including embedment in accordance
with ACI 318-14; Chapter 17 (or other industry standard approved by
Engineer), and Project Specifications.

a.  Unless otherwise noted, design for cracked concrete condition.
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3. Design anchorage and bracing of architectural, mechanical, and
electrical components and systems in accordance with this section,
unless a design is specifically provided within Contract Documents or
where exempted hereinafter.

4.  Design attachments, braces, and anchors for equipment, components,
and distribution systems to structure for gravity, wind, and operational
loading.

5. Anchor and brace piping and ductwork, whether exempt or not exempt
for this section, so that lateral or vertical displacement does not result in
damage or failure to essential architectural, mechanical, or electrical
equipment.

6.  Architectural Components: Includes, but are not limited to,
nonstructural walls and elements, partitions, cladding and veneer, access
flooring, signs, cabinets, suspended ceilings, and glass in glazed curtain
walls and partitions.

7. Provide supplementary framing where required to transfer anchorage
and bracing loads to structure.

8. Adjust equipment pad sizes or provide additional anchorage
confinement reinforcing to provide required anchorage capacities.

9.  Design anchorage and bracing for:

a.  Equipment and components that weigh more than 400 pounds and
have center of mass located 4 feet or less above adjacent finished
floor.

b.  Equipment weighing more than 75 pounds that has center of mass
located more than 4 feet above adjacent finished floor.

c.  Mechanical and electrical components that are not provided with
flexible connections between components and associated
ductwork, piping, or conduit.

d.  Distribution systems that weigh more than 5 pounds per foot that
have center of mass located more than 4 feet above adjacent
finished floor.

10.  For components exempted from design requirements of this section,
provide bolted, welded, or otherwise positively fastened attachments to
supporting structure.

B.  Design Loads:

1.  Gravity: Design anchorage and bracing for self-weight and
superimposed loads on components and equipment.

2. Wind: Design anchorage and bracing for wind criteria provided on
General Structural Notes on Drawings for exposed architectural
components and exterior and wind-exposed mechanical and electrical
equipment. Alternately, manufacturer certification may be provided for
components such as roofing and flashing to verify attachments meet
Project-specific design criteria.
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3. Operational:

a.  For loading supplied by equipment manufacturer for FBC
required load cases.

b.  Loads may include equipment vibration, torque, thermal effects,
effects of internal contents (weight and sloshing), water hammer,
and other load-inducing conditions.

c.  Locate braces to minimize vibration to or movement of structure.

d.  For vibrating loads, use anchors meeting requirements of
Section 05 50 00, Metal Fabrications or Section 05 05 19,
Post-Installed Anchors, for anchors with designated capacities for
vibratory loading per manufacturer’s ICC-ES report.

1.05 SUBMITTALS
A. Action Submittals:

1. Shop Drawings:

a.  List of architectural, mechanical, and electrical equipment
requiring Contractor-designed anchorage and bracing, unless
specifically exempted.

b.  List of existing architectural, mechanical, and electrical equipment
or components to be modified in Project requiring Contractor-
designed anchorage and bracing in final retrofitted condition.

c.  Submittal will be rejected if proposed anchorage method would
create excessive stress to supporting member. Revise anchorages
and strengthen structural support to eliminate overstressed
condition.

B. Informational Submittals:

1.  Anchorage and Bracing Calculations: For attachments, braces, and
anchorages, include FBC and Project-specific criteria as noted on
General Structural Notes on Drawings, in addition to manufacturer’s
specific criteria used for design; sealed by a civil or structural engineer
registered in the State of Florida.

2. Manufacturer’s hardware installation requirements.

C. Deferred Submittals:

1. Submit deferred Action Submittals such as Shop Drawings with
supporting deferred informational submittals such as calculations no
less than 4 weeks in advance of installation of component, equipment or
distribution system to be anchored to structure.
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1.06 SOURCE QUALITY CONTROL

A.  Provide all other specified, regulatory required, or required repair verification
inspection and testing in accordance with Section 01 45 16.13, Contractor
Quality Control.

B.  Provide Source Quality Control for welding and hot-dip galvanizing of
anchors in accordance with Section 05 50 00, Metal Fabrications.

PART 2 PRODUCTS

2.01 GENERAL

A.  Provide anchor bolts for anchorage of equipment to concrete or masonry in
accordance with Section 05 50 00, Metal Fabrications. Provide anchor bolts of
the size, minimum embedment, and spacing designated in calculations
submitted by Contractor and accepted by Engineer.

B.  Provide post-installed concrete and masonry anchors for anchorage of
equipment to concrete or masonry in accordance with Section 05 05 19,
Post-Installed Anchors. Provide post-installed anchors of the size, minimum
embedment, and spacing designated in calculations submitted by Contractor
and accepted by Engineer.

PART 3 EXECUTION

3.01 GENERAL

A.  Make attachments, bracing, and anchorage in such a manner that component
lateral force is transferred to lateral force resisting system of structure through
a complete load path.

B.  Provide snubbers in each horizontal direction and vertical restraints for
components mounted on vibration isolation systems where required to resist
overturning.

C. Provide piping anchorage that maintains design flexibility and expansion
capabilities at flexible connections and expansion joints.

D.  Anchor tall and narrow equipment such as motor control centers and telemetry
equipment at base and within 12 inches from top of equipment, unless
approved otherwise by Engineer.
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3.02 INSTALLATION

A. Do not install components or their anchorages or restraints prior to review and
acceptance by Engineer and AHJ.

3.03 FIELD QUALITY ASSURANCE AND QUALITY CONTROL

A. Inaccordance with Section 05 50 00, Metal Fabrications and
Section 05 05 19, Post-Installed Anchors.

END OF SECTION
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SECTION 01 91 14
EQUIPMENT TESTING AND FACILITY STARTUP

PART 1 GENERAL
1.01 DEFINITIONS

A. Facility: Entire Project, or an agreed-upon portion, including all of its unit
processes.

B.  Functional Test: Test or tests in presence of Engineer and Owner to
demonstrate that installed equipment meets manufacturer’s installation,
calibration, and adjustment requirements and other requirements as specified.

C.  Performance Test: Test or tests performed after any required functional test in
presence of Engineer and Owner to demonstrate and confirm individual
equipment meets performance requirements specified in individual sections.

D.  Unit Process: As used in this section, a unit process is a portion of the facility
that performs a specific process function.

E.  Facility Performance Demonstration:

1. A demonstration, conducted by Contractor, with assistance of Owner, to
demonstrate and document the performance of the entire operating
facility, both manually and automatically (if required), based on criteria
developed in conjunction with Owner and as accepted by Engineer.

2. Such demonstration is for the purposes of (i) verifying to Owner entire
facility performs as a whole, and (ii) documenting performance
characteristics of completed facility for Owner’s records. Neither the
demonstration nor the evaluation is intended in any way to make
performance of a unit process or entire facility the responsibility of
Contractor, unless such performance is otherwise specified.

1.02 SUBMITTALS

A. Informational Submittals:

1. Facility Startup and Performance Demonstration Plan.

2. Functional and performance test results.

3. Completed Unit Process Startup Form for each unit process.

4.  Completed Facility Performance Demonstration/Certification Form.
PW\DENO003\705890 EQUIPMENT TESTING AND
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1.03 FACILITY STARTUP AND PERFORMANCE DEMONSTRATION PLAN

A.

PART 2

PART 3

3.01 GENERAL

A.

EQUIPMENT TESTING AND
FACILITY STARTUP
019114-2

Develop a written plan, in conjunction with Owner’s operations personnel; to
include the following:

1.  Step-by-step instructions for startup of each unit process and the
complete facility.

2. Unit Process Startup Form (sample attached), to minimally include the
following:

a.  Description of the unit process, including equipment
numbers/nomenclature of each item of equipment and all included
devices.

b.  Detailed procedure for startup of the unit process, including
valves to be opened/closed, order of equipment startup, etc.

c.  Startup requirements for each unit process, including water,
power, chemicals, etc.

d.  Space for evaluation comments.

3. Facility Performance Demonstration/Certification Form (sample
attached), to minimally include the following:

a.  Description of unit processes included in the facility startup.

b.  Sequence of unit process startup to achieve facility startup.

c.  Description of computerized operations, if any, included in the
facility.

d.  Contractor certification facility is capable of performing its
intended function(s), including fully automatic operation.

e. Signature spaces for Contractor and Engineer.

PRODUCTS (NOT USED)
EXECUTION

Facility Startup Meetings: Schedule, in accordance with requirements of
Section 01 31 19, Project Meetings, to discuss test schedule, test methods,
materials, chemicals and liquids required, facilities operations interface, and
Owner involvement.

Contractor’s Testing and Startup Representative:

1.

2.

Designate and furnish one or more personnel to coordinate and expedite
testing and facility startup.

Representative(s) shall be present during startup meetings and shall be
available at all times during testing and startup.

PW\DENO003\705890
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C.  Provide temporary valves, gauges, piping, test equipment and other materials
and equipment required for testing and startup.

D. Provide Subcontractor and equipment manufacturers’ staff adequate to
prevent delays. Schedule ongoing work so as not to interfere with or delay
testing and startup.

E. Owner will:

1.

2.
3.
4.

Provide water, power, chemicals, and other items as required for startup,
unless otherwise indicated.

Operate process units and facility with support of Contractor.

Provide labor and materials as required for laboratory analyses.

3.02 EQUIPMENT TESTING

A.  Preparation:

1.  Complete installation before testing.

Furnish qualified manufacturers’ representatives, when required by
individual Specification sections.

3. Obtain and submit from equipment manufacturer’s representative
Manufacturer’s Certificate of Proper Installation Form, in accordance
with Section 01 43 33, Manufacturers’ Field Services, when required by
individual Specification sections.

4.  Equipment Test Report Form: Provide written test report for each item
of equipment to be tested, to include the minimum information:

a.  Owner/Project Name.

b.  Equipment or item tested.

c.  Date and time of test.

d.  Type of test performed (Functional or Performance).

e.  Test method.

f. Test conditions.

g.  Test results.

h.  Signature spaces for Contractor and Engineer as witness.

5. Cleaning and Checking: Prior to beginning functional testing:

a. Calibrate testing equipment in accordance with manufacturer’s
instructions.

b.  Inspect and clean equipment, devices, connected piping, and
structures to ensure they are free of foreign material.

c.  Lubricate equipment in accordance with manufacturer’s
instructions.

d.  Turn rotating equipment by hand when possible to confirm that
equipment is not bound.

PW\DENO003\705890 EQUIPMENT TESTING AND
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e.  Open and close valves by hand and operate other devices to check
for binding, interference, or improper functioning.

f. Check power supply to electric-powered equipment for correct
voltage.

g.  Adjust clearances and torque.

h.  Test piping for leaks.

Ready-to-test determination will be by Owner based at least on the

following:

a.  Acceptable Operation and Maintenance Data.

b.  Notification by Contractor of equipment readiness for testing.

c.  Receipt of Manufacturer’s Certificate of Proper Installation, if so
specified.

d.  Adequate completion of work adjacent to, or interfacing with,
equipment to be tested, including items to be furnished by Owner.

e.  Availability and acceptability of manufacturer’s representative,
when specified, to assist in testing of respective equipment.

f. Satisfactory fulfillment of other specified manufacturer’s
responsibilities.

g.  Equipment and electrical tagging complete.

h.  Delivery of all spare parts and special tools.

B.  Functional Testing:

1.

98]

Conduct as specified in individual Specification sections.

Notify Owner and Engineer in writing at least 10 days prior to
scheduled date of testing.

Prepare Equipment Test Report summarizing test method and results.
When, in Engineer’s opinion, equipment meets functional requirements
specified, such equipment will be accepted for purposes of advancing to
performance testing phase, if required by individual Specification
sections. Such acceptance will be evidenced by Engineer/Owner’s
signature as witness on Equipment Test Report.

C.  Performance Testing:

1.  Conduct as specified in individual Specification sections.

Notify Engineer and Owner in writing at least 10 work days prior to
scheduled date of test.

3. Performance testing shall not commence until equipment has been
accepted by Engineer as having satisfied functional test requirements
specified.

4.  Type of fluid, gas, or solid for testing shall be as specified.

5. Unless otherwise indicated, furnish labor, materials, and supplies for
conducting the test and taking samples and performance measurements.

6.  Prepare Equipment Test Report summarizing test method and results.

EQUIPMENT TESTING AND PW\DENO003\705890
FACILITY STARTUP MARCH 26, 2020
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7. When, in Engineer’s opinion, equipment meets performance
requirements specified, such equipment will be accepted as to
conforming to Contract requirements. Such acceptance will be
evidenced by Engineer’s signature on Equipment Test Report.

3.03 STARTUP OF UNIT PROCESSES

A.

Prior to unit process startup, equipment within unit process shall be accepted
by Engineer as having met functional and performance testing requirements
specified.

Make adjustments, repairs, and corrections necessary to complete unit process
startup.

Startup shall be considered complete when, in opinion of Owner, unit process
has operated in manner intended for 5 continuous days without significant
interruption. This period is in addition to functional or performance test
periods specified elsewhere.

Significant Interruption: May include any of the following events:

1. Failure of Contractor to provide and maintain qualified onsite startup
personnel as scheduled.
2. Failure to meet specified functional operation for more than

2 consecutive hours.

3. Failure of any critical equipment or unit process that is not satisfactorily
corrected within 5 hours after failure.

4.  Failure of any noncritical equipment or unit process that is not
satisfactorily corrected within 8 hours after failure.

5. As determined by Engineer.

A significant interruption will require startup then in progress to be stopped.
After corrections are made, startup test period to start from beginning again.

3.04 FACILITY PERFORMANCE DEMONSTRATION

A.  When, in the opinion of Engineer, startup of all unit processes has been
achieved, sequence each unit process to the point that facility is operational.
B.  Demonstrate proper operation of required interfaces within and between
individual unit processes.
C.  After facility is operating, complete performance testing of equipment and
systems not previously tested.
PW\DENO003\705890 EQUIPMENT TESTING AND
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D. Document, as defined in Facility Startup and Performance Demonstration
Plan, the performance of the facility.

E.  Certify, on the Facility Performance Demonstration/Certification Form, that
facility is capable of performing its intended function(s), including fully
automatic operation.

3.05 SUPPLEMENTS

A.  Supplements listed below, following “End of Section,” are a part of this
Specification:

1. Unit Process Startup Form.
2. Facility Performance Demonstration/Certification Form.

END OF SECTION

EQUIPMENT TESTING AND PW\DENO003\705890
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UNIT PROCESS STARTUP FORM

OWNER: PROJECT:

Unit Process Description: (Include description and equipment number of all equipment and devices):

Startup Procedure (Describe procedure for sequential startup and evaluation, including valves to be
opened/closed, order of equipment startup, etc.):

Startup Requirements (Water, power, chemicals, etc.):

Evaluation Comments:

PW\DENO003\705890 UNIT PROCESS
MARCH 26, 2020 STARTUP FORM

O©OCOPYRIGHT 2020 JACOBS 0191 14 SUPPLEMENT 1 - 1






Cedar Bay Water Reclamation Facility Backup Power System

FACILITY PERFORMANCE DEMONSTRATION/CERTIFICATION FORM

OWNER: PROJECT:

Unit Processes Description (List unit processes involved in facility startup):

Unit Processes Startup Sequence (Describe sequence for startup, including computerized operations,
if any):

Contractor Certification that Facility is capable of performing its intended function(s), including fully
automatic operation:

Contractor: Date: ,20

Engineer: Date: , 20
(Authorized Signature)

PW\DENO003\705890 FACILITY PERFORMANCE DEMONSTRATION/
MARCH 26, 2020 CERTIFICATION FORM
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SECTION 02 41 26
SELECTIVE ELECTRICAL DEMOLITION
PART 1 GENERAL
1.01 SUMMARY

A.  Section includes the requirements necessary to perform minor electrical
demolition and repair for remodeling.

B.  Related Section: Section 26 05 02, Basic Electrical Requirements.
1.02 SUBMITTALS

A.  Not Applicable.
1.03 QUALITY ASSURANCE

A.  Provide the Work in accordance with National Fire Protection Association
(NFPA) 70 (US National Electric Code). Where required by Authority Having
Jurisdiction (AHJ), material and equipment shall be listed and labeled by a
nationally recognized testing laboratory or other organization acceptable to
the AHJ, in order to provide a basis for approval under the above listed
agency.

PART 2 PRODUCTS
2.01 MATERIALS AND EQUIPMENT

A.  Materials and Equipment for Patching, Cleaning, Drying, Replacing and
Extending Work: As specified in individual sections.

PART 3 EXECUTION
3.01 GENERAL
A.  Verify existing conditions before starting work.

B.  Verify that field measurements and circuiting arrangements are as shown on
Drawings.

C.  Verify termination points for services.

D. Beginning of work means installer accepts existing conditions.

PW\DENO003\705890 SELECTIVE ELECTRICAL DEMOLITION
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E.  Conduct demolition/rework to minimize interference with adjacent and
occupied building areas. Coordinate rework with other crafts, owner
representative and Architect/Engineer.

F.  Coordinate and sequence demolition/repair so as not to cause shutdown of
operation of adjacent areas.

G. Shut-down Periods:

1. Arrange timing of shutdown periods of in service panels with Owner.
Do not shutdown any utility without prior written approval submitted 7
days prior to shut down.

2. Keep shutdown period to a minimum of four hours or use intermittent
period as directed by Owner.
3. Maintain life safety systems in full operation in occupied facilities or

provide written notice a minimum of seven days in advance of outage.
H. Identify salvage items in cooperation with Owner.

L. Erect and maintain temporary safeguards, including warning signs and lights,
barricades, and similar measures, for protection of the public, Owner,
Contractors’ employees.

J. Coordinate utility service outages with Utility Company.

K. Identify and provide new supporting means for existing electrical equipment
such as low voltage cabling, conduits, boxes, pullboxes, conduit bodies, and
conduit racks that will need additional support due to repair/demolition of the
existing supports, including ceilings. Provide new supports from structural
members not slated for demolition, prior to any demolition.

L.  Electrical Service: Maintain existing system throughout construction in
service until new system is complete and ready for service. Disable system
only to make switchovers and connections. Notify and obtain permission from
Owner and Architect/Engineer at least 72 hours before partially or completely
disabling system. Minimize outage duration. Make temporary connections to
maintain service in areas adjacent to work area.

Remove abandoned wiring to source of supply.
N.  Disconnect electrical systems in walls, floors, and ceilings schedule for repair.

Reconnect equipment being disturbed by renovation work and required for
continued service to temporary panel or nearest available panel.

P.  Disconnect or shutoff service to areas where electrical work is to be repaired.
SELECTIVE ELECTRICAL DEMOLITION PW\DENO003\705890
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Q. Disconnect abandoned outlets and remove devices. Remove abandoned
outlets if conduit servicing them is abandoned and removed. Provide blank
cover for abandoned outlets which are not removed.

R.  Disconnect and remove abandoned panelboards and distribution equipment.

S.  Disconnect and remove electrical devices and equipment serving utilization
equipment that has been removed.

T.  Remove electrical luminaires, equipment, and related switches, outlets,
conduit and wiring back to source which are not part of the final project.
Remove brackets, stems, hangers, and other accessories.

U. Install temporary wiring and connections to maintain existing systems in
service during construction.

V. Inthe event work is to be performed on energized equipment or circuits, it
shall be performed by experienced and trained personnel.

W. Remove, relocate and extend existing installations to accommodate new
construction or to maintain systems downstream from repair area.

X.  Repair adjacent construction and finishes damaged during repair and
extension work.

Y. Remove exposed abandoned grounding and bonding components, fasteners
and supports, and electrical identification components, including abandoned
components above accessible ceiling finish. Cut embedded support elements
flush with walls and floors. Patch all surfaces.

Z. Protect and retain power to existing active equipment. Maintain access to
existing electrical installations which remain active. Modify installation or
provide access panel as appropriate.

AA. Cap abandoned empty conduit at both ends.

BB. Extend existing installations using materials and methods compatible with
existing electrical installations, or as specified. Relocate and reroute conduit
and wiring as required for conduit concealed in walls or structure being
altered as part of the remodeling. Maintain continuity to all devices in and
downstream of remodeled work.

CC. If conductors are required to be removed from existing raceways, install with
new conductors.
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DD. Dispose of fluorescent lamps, ballasts, and other hazardous materials in
accordance with State and Federal regulations.

EE. Circuit and conduit modifications and/or rerouting should be anticipated.

FF. All existing circuit numbers shall be verified by Contractor.

GG. Contractor shall furnish all labor and materials needed to preserve the fire,
smoke, and water containment ratings and integrity of floors, walls, ceilings,
and partitions. All barriers/sealing systems shall be UL Listed and be installed
in accordance with all the manufacturer’s instructions.

HH. Ring out circuits in existing panelboards affected by the work. Where
additional circuits are needed, reuse circuits available for reuse.

II.  Tagunused circuits as spares and turn breakers and/or switches off.

JJ. Where existing circuits are indicated to be reused, use sensing measuring
devices to verify circuits feeding project area or not in use.

KK. Remove existing wire no longer in use from panel to equipment.

LL. Provide new updated directories where circuits have been modified or
rewired.

MM. Install relocated materials and equipment as indicated on the drawings.

NN. Remove and protect items indicated on drawings and/or in Schedule to be
salvaged and turnover to Owner.

OO. Carefully remove equipment, materials, or luminaires which are to be re-used.

PP. Disconnect, remove, or relocate existing electrical material and equipment
interfering with new repair.

QQ. Prior to reinstallation of used equipment, thoroughly inspect each item and
report any defects to the Engineer/Architect in writing. Instructions for
corrective measures will be given at the time. If no defects are reported, the
material will be included under the contractor's one year guarantee.

RR. Panelboards: Clean exposed surfaces and check tightness of electrical
connections. Replace damaged circuit breakers and provide closure plates for
vacant positions. Provide typed circuit directory showing revised circuiting
arrangement.

SELECTIVE ELECTRICAL DEMOLITION PW\DENO003\705890
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Junction Boxes: Check for gasket integrity, water and moisture intrusion,
corroded internal parts, conduit seals and any standing water in conduits and
the junction box. Replace conduit seals, damaged internal parts and seals.
Flush out any standing water inside the junction box or the conduits. Clean
and dry conduits and junction box.

Clean and repair existing equipment to be reinstalled.
Clean and repair existing equipment that is affected by demolition.

Repair adjacent construction and finishes damaged during demolition and the
work. Patching shall be performed in such a manner as to leave no visible
trace. Patching shall be performed by workers experienced, skilled, and
licensed for the particular type of work involved, Inferior work will not be
accepted.

3.02 EXAMINATION

A.

Demolition/repair drawings are based on casual field observation. Report
discrepancies to Owner before disturbing existing installation.

3.03 FIELD PREPARATION

A.  Disconnect electrical systems in walls, floors, and ceilings scheduled for
removal or repair.

B.  Coordinate utility service outages via owner with utility company.

C.  Provide temporary wiring and connections to maintain existing systems in
service during construction. When work must be performed on energized
equipment or circuits, use personnel experienced in such operations.

D.  Existing Fire Alarm System: Maintain existing system in service until new
system is accepted. Disable system only to make switchovers and connections.

E.  Existing Telephone System: Maintain existing system in service until new
system is complete and accepted. Disable system only to make switchovers
and connections. Make temporary connections to maintain service in areas
adjacent to work area.

F.  Maintain grounding, lightning protection, and bonding continuity.
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3.04 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK

A. Remove, relocate, and extend existing installations to accommodate new
construction.

B. Remove abandoned conductors to source of supply.

C. Remove exposed abandoned raceways, including abandoned conduit above
accessible ceiling finishes. Cut embedded or concealed conduit flush with
walls and floors and patch surfaces.

D. Disconnect abandoned outlets and switches and remove devices. Remove
abandoned outlets and switches if conduit servicing them is abandoned and
removed. Provide blank covers for boxes not removed.

E.  Disconnect and remove abandoned panelboards and distribution equipment.

F.  Disconnect and remove electrical devices and equipment serving removed
utilization equipment.

G. Disconnect and remove abandoned luminaires. Remove brackets, stems,
hangers, and other accessories.

H. Repair adjacent construction and finishes damaged during demolition and
extension work.

L Maintain access to existing electrical installations which remain active.
Modify installation or provide access panels as appropriate.

J. Extend existing installations using materials and methods compatible with
existing electrical installations.

K.  Close raceway and enclosure openings.

Revise or add nameplates, raceway identification, and wire markers to
equipment and systems affected by demolition.
3.05 CLEANING AND REPAIR
A. Clean and repair existing materials and equipment which remain or are to be
reused.
3.06 SUBMITTAL SCHEDULE
A. Not Applicable.
END OF SECTION
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SECTION 03 30 10
STRUCTURAL CONCRETE

PART 1 GENERAL
1.01 GENERAL

A.  Work shall conform to requirements of ACI 301, Specifications for Structural
Concrete, unless otherwise specified.

1.02 REFERENCES
A.  Inaccordance with ACI 301 and the following:

1.  American Concrete Institute (ACI):

a. 301, Specifications for Structural Concrete.

b.  305.1, Specification for Hot Weather Concreting.

c.  306.1, Specification for Cold Weather Concreting.

d.  308.1, Specification for Curing Concrete.

e.  SP-66, Detailing Manual.

ASTM International (ASTM):

a.  C1260, Standard Test Method for Potential Alkali Reactivity of
Aggregates (Mortar-Bar Method).

3. Concrete Reinforcing Steel Institute (CRSI):
a.  Manual of Standard Practice.Placing Reinforcing Bars.
b.  ANSI/CRSI—-RB 4.1, CRSI Standard for Supports for

Reinforcement Used in Concrete.
4.  National Ready Mixed Concrete Association (NRMCA).

1.03 DEFINITIONS

A. Cold Weather: When ambient temperature is below 40 degrees F or is
approaching 40 degrees F and falling.

B.  Defective Area: Surface defects that include honeycomb, rock pockets,
indentations, and surface voids greater than 3/16-inch deep, surface voids
greater than 3/4 inch in diameter, cracks in liquid containment structures and
below grade habitable spaces that are 0.005-inch wide and wider, spalls,
chips, embedded debris, sand streaks, mortar leakage from form joints,
deviations in formed surface that exceed specified tolerances and include but
are not limited to fins, form pop-outs, and other projections. At exposed
concrete, defective areas also include texture irregularities, stains, and other
color variations that cannot be removed by cleaning.
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G.

1.04 SUBMITTALS

Exposed Concrete: Concrete surface that can be seen inside or outside of
structure regardless of whether concrete is above water, dry at all times, or can
be seen when structure is drained.

Hot Weather: As defined in ACI 305.1.

Hydraulic Structure: Liquid containment structure.

New Concrete: Concrete less than 60 days old.

Top Bars: Horizontal bars placed such that 12 inches of fresh concrete is cast
below in single placement.

A. Action Submittals:

1. Shop Drawings:

a.

b.

Formwork and Formwork Accessories: Unless otherwise
specified, conform to requirements of ACI 301.

Reinforcing steel prepared in accordance with CRSI Manual of
Standard Practice and ACI SP-66 Detailing Manual:

1)  Bending lists.

2)  Placing drawings.

2. Mix Design:

a.  Contain proportions of materials and admixtures to be used on
Project, signed by mix designer.

b.  Documentation of average strength for each proposed mix design
in accordance with ACI 301.

c.  Manufacturer’s Certificate of Compliance, in accordance with
Section 01 61 00, Common product Requirements, for the
following:

1)  Portland cement.

2)  Flyash.

3)  Slag cement.

4)  Aggregates, including specified class designation for coarse
aggregate.

5)  Admixtures.

6)  Concrete producer has verified compatibility of constituent
materials in design mix.

d.  Test Reports:

1)  Cement: Chemical analysis report.

2)  Supplementary Cementitious Materials: Chemical analysis
report and report of other specified test analyses.

STRUCTURAL CONCRETE PW\DENO003\705890
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3)  Aggregates:
a)  Deleterious substances in fine aggregate per
ASTM C33/C33M, Table 2.
b)  Deleterious substances in coarse aggregate per
ASTM C33/C33M, Table 4.
Product Data:
1)  Admixtures: Manufacturer’s product data sheets for each
admixture used in proposed mix designs.

3. Detailed plan for curing and protection of concrete placed and cured in
cold weather. Details shall include, but not be limited to, the following:

a.

™ o

h. —- thq

Procedures for protecting subgrade from frost and accumulation
of ice or snow on reinforcement, other metallic embeds, and forms
prior to placement.

Documentation of embeds that must be at a temperature above
freezing prior to placement of concrete.

Procedures for measuring and recording temperatures of
reinforcement and other embedded items prior to concrete
placement.

Methods for temperature protection during placement.

Types of covering, insulation, housing, or heating to be provided.
Curing methods to be used during and following protection
period.

Use of strength accelerating admixtures.

Methods for verification of in-place strength.

Procedures for measuring and recording concrete temperatures.
Procedures for preventing drying during dry, windy conditions.

4. Detalled plan for hot-weather placements including curing and
protection for concrete placed in ambient temperatures over
80 degrees F. Plan shall include, but not be limited to, the following:

a.
b.
C.
d
e.
f.
g
5. C
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Procedures for measuring and recording temperatures of
reinforcement and other embedded items prior to concrete
placement.

Use of retarding admixture.

Methods for controlling temperature of reinforcement and other
embedded items and concrete materials before and during
placement.

Types of shading and wind protection to be provided.

Curing methods, including use of evaporation retardant.
Procedures for measuring and recording concrete temperatures.
Procedures for preventing drying during dry, windy conditions.

oncrete repair techniques.
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B. Informational Submittals:

1. Manufacturer’s application instructions for bonding agent and bond
breaker.
2. Manufacturer’s Certificate of Compliance to specified standards:

a.  Bonding agent.
b.  Bond breaker.
c.  Repair materials.
3. Statement of Qualification:
a.  Batch Plant: Certification as specified herein.
b.  Mix designer.
c.  Installer.
d.  Testing agency.
4.  Concrete Delivery Tickets:
a.  For each batch of concrete before unloading at Site.
b.  Inaccordance with ASTM C94/C94M, including
Requirement 14.2.1. through Requirement 14.2.10.
c.  Indicate amount of mixing water withheld and maximum amount
that may be permitted to be added at Site.

1.05 QUALITY ASSURANCE
A. Qualifications:

1. Batch Plant: NRMCA Program for Certification of Ready-Mixed
Concrete Production Facilities or approved equivalent program.

2. Mix Designer: Person responsible for developing concrete mixture
proportions certified as NRMCA Concrete Technologist Level 2 or
DOT certified mix designer in jurisdiction of the Work. Requirement
may be waived if individual is Contractor’s Licensed Design Engineer.

3. Flatwork Finisher: Unless otherwise permitted, at least one person on
finishing crew shall be certified as an ACI Flatwork Finisher, or
equivalent.

4.  Testing Agency: Unless otherwise permitted, an independent agency,
acceptable to authorities having jurisdiction, qualified according to
ASTM C1077 and ASTM E329 for testing indicated.

a.  Where field testing is required of Contractor, personnel
conducting field tests shall be qualified as ACI Concrete Field
Testing Technician, Grade 1, according to ACI CP-1 or an
equivalent certification program.

b.  Personnel performing laboratory tests shall be ACI-certified
Concrete Strength Testing Technician and Concrete Laboratory
Testing Technician—Grade I. Testing Agency laboratory
supervisor shall be an ACI-certified Concrete Laboratory Testing
Technician—Grade II.
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PART 2 PRODUCTS
2.01 FORMWORK
A. Form Materials:

1.  For exposed areas, use hard plastic finished plywood, overlaid
waterproof particle board, or steel in new and undamaged condition, of
sufficient strength and surface smoothness to produce specified finish.

2. For unexposed areas, use new shiplap or plywood.

3. Earth cuts may be used for forming footings.

B. Beveled Edge Corner Strips: Nonabsorbent material, compatible with form
surface, fully sealed on all sides prohibiting loss of paste or water between the
two surfaces.

2.02 CONCRETE
A. Materials:

1.  Cementitious Materials:
a. Cement:
1)  Portland Cement: Unless otherwise specified, conform to
requirements of ASTM C150/C150M.
2)  Blended Hydraulic Cement:
a)  Unless otherwise specified, conform to requirements
of ASTM C595/C595M.
b)  Portland cement used in blended hydraulic cement;
conform to requirements of ASTM C150/C150M.
3)  Furnish from one source.
b.  Supplementary Cementitious Materials (SCM):
1)  Fly Ash (Pozzolan): Class F fly ash in accordance with
ASTM C618, except as modified herein:
a) ASTM C618, Table 1, Loss on Ignition: Unless
permitted otherwise, maximum 3 percent.
2)  Slag Cement: In accordance with ASTM C989/C989M,
Grade 100 or Grade 120.
2. Aggregates: Unless otherwise permitted, furnish from one source for
each aggregate type used in a mix design.
a.  Aggregates:
1)  Inaccordance with ASTM C33/C33M, except as modified
herein.
a)  Class Designation: 4S, unless otherwise specified.
b)  Free of materials and aggregate types causing
popouts, discoloration, staining, or other defects on
surface of concrete.
c)  Alkali Silica Reactivity: See Article Concrete Mix
Design.
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2)  Fine Aggregates:

a)  Clean, sharp, natural sand.

b) ASTM C33/C33M.

c)  Limit deleterious substances in accordance with
ASTM C33/C33M, Table 2 and as follows:

(1) Limit material finer than 75-um (No. 200) sieve
to 3 percent mass of total sample.
(2) Limit coal and lignite to 0.5 percent.
3)  Coarse Aggregate:

a)  Natural gravels, combination of gravels and crushed
gravels, crushed stone, or combination of these
materials containing no more than 15 percent flat or
elongated particles (long dimension more than five
times the short dimension).

b)  Limit deleterious substances in accordance with
ASTM C33/C33M, Table 4 for specified class
designation.

Admixtures:

a.

h.

1.

Characteristics:

1)  Compatible with other constituents in mix.

2)  Contain at most, only trace amount chlorides in solution.

3)  Furnish type of admixture as recommended by manufacturer
for anticipated temperature ranges.

Air-Entraining Admixture: ASTM C260/C260M.

Water-Reducing Admixture: ASTM C494/C494M, Type A or

Type D.

Retarding Admixture: ASTM C 494/C 494M, Type B.

Accelerating Admixture: ASTM C 494/C 494M, Type C.

High-Range, Water-Reducing Admixture: ASTM C494/C494M,

Type F or Type G.

Plasticizing Admixture: ASTM C1017/C1017M, Type I or

Type 11.

Do not use calcium chloride as an admixture.

Admixtures with no standard, ASTM or other, designation may be

used where permitted.

Water and Ice: Mixing water for concrete and water used to make ice
shall be potable water, unless alternative sources of water are permitted.

a.  Water from alternative sources shall comply with requirements of

ASTM C1602/C1602M, and concentration of chemicals in

combined mixing water shall be less than:

1)  Chloride Content: 1,000 ppm.

2)  Sulfate Content as SO4: 3,000 ppm.

3)  Alkalis as (Na20 + 0.658 K20): 600 ppm.

4)  Total Solids by Mass: Less than 50,000 ppm.
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B.  Concrete Mix Design:

1. General:

a.

b.

See Supplement at the end of this section for mix design
requirements for each class of concrete used on Project.

Prepare design mixtures for each type and strength of concrete,
selecting and proportioning ingredients in accordance with
requirements of ACI 301, unless otherwise specified.

Selection of constituent materials and products in mix design are
optional, unless specified otherwise.

Unless otherwise permitted, use water-reducing admixture or
water-reducing admixture and high-range, water-reducing
admixture, or plasticizing admixture in pumped concrete, in
concrete with a water-cementitious materials ratio below 0.50, and
in concrete that is part of a liquid-containment structure.

Use water-reducing admixture or high-range, water-reducing
admixture, or plasticizing admixture to achieve fresh properties
that facilitate handling, placing, and consolidating of concrete, and
specified hardened properties.

Use water-reducing and retarding admixture when anticipated
high temperatures, low humidity, or other adverse placement
conditions can adversely affect fresh properties of concrete.
Unless otherwise specified, desired fresh properties of concrete
shall be determined by Contractor, and coordinated with concrete
producer. Fresh properties of concrete shall remain stable to
satisfaction of Contractor, for duration of placement and
consolidation, and shall remain in conformance with requirements
of Contract Documents.

Contractor is encouraged to consider using environmentally
sustainable concrete mix design technologies such as use of
supplementary cementitious materials, aggregate packing, and
self-consolidating concrete.

2. Potential Alkali-Aggregate Reactivity of Concrete:

a.

b.

PW\DENO003\705890
MARCH 26, 2020

Do not use aggregates known to be susceptible to alkali-carbonate
reaction (ACR).
Unless otherwise specified, or unless members are assigned to
Exposure Class CO0, use one of the three options below for
qualifying concrete mixtures to reduce the potential of alkali-silica
reaction. Option 3) shall not be used with natural pozzolans, or fly
ash that has a CaO content more than 18 percent, or for aggregates
with expansions greater than or equal to 0.24 percent when tested
in accordance with ASTM C1293. Fly ash with an alkali content
greater than 4.0 percent shall not be used in option 2) or 3).
1)  For each aggregate used in concrete, the expansion result
determined in accordance with ASTM C1293 shall not
exceed 0.04 percent at 1 year.
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2)  For each aggregate used in concrete, the expansion result of
the aggregate and cementitious materials combination
determined in accordance with ASTM C1567 shall not
exceed 0.10 percent at an age of 16 days. Submit supporting
data for each aggregate showing expansion in excess of
0.10 percent at 16 days when tested in accordance with
ASTM C1260.

3)  Alkali content in concrete (LBA), excluding that from
supplementary cementitious materials and the pozzolans and
slags in blended cements, shall not exceed 4 1b/yd® for
aggregates with expansions more than or equal to
0.04 percent and less than 0.12 percent or 3 Ib/yd? for
aggregates with expansions greater than or equal to
0.12 percent and less than 0.24 percent. Reactivity shall be
determined by testing in accordance with ASTM C1293.
Alkali content shall be calculated as follows:

a)  LBA = (cement content, Ib/yd®) x (equivalent alkali
content of portland cement in percent/100 percent)

3. Proportions:

a.  Design mix to meet aesthetic, durability, and strength
requirements.

b.  Where fly ash is included in mix, minimum fly ash content shall
be a minimum of 15 percent of weight of total cementitious
materials.

4. Slump:

a.  Contractor shall select a target slump at the point of delivery of
concrete mixtures for each application.

b.  Selected target slump shall not exceed 9 inches.

c.  Concrete shall show no signs of visible segregation.

d.  Determine the slump by ASTM C143/C143M.

e.  Slump tolerances shall meet the requirements of ACI 117.

C. Concrete Mixing:

1. General: In accordance with ACI 301, except as modified herein.
2. Truck Mixers:

a.

b.

For every truck, test slump, or slump flow of samples taken per
ASTM C94/C94M, Paragraph 12.5.1.

Where specified slump is more than 4 inches, and if slump tests
differ by more than 2 inches, discontinue use of truck mixer,
unless causing condition is corrected and satisfactory performance
is verified by additional slump tests.
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2.03 REINFORCING STEEL

A. Deformed Steel Reinforcing Bars: ASTM A615/A615M, Grade 60. Welding
of reinforcing bars is not permitted.

B. Fabrication: Follow CRSI Manual of Standard Practice.
2.04 ANCILLARY MATERIALS
A. Bonding Agent:

1. Unless otherwise specified, in accordance with the following:
a. ASTM C881/C881M, Type V.
b.  Two-component, moisture-insensitive, 100 percent solids epoxy.
c. Consult manufacturer for surface finish, pot life, set time, vertical
or horizontal application, and forming restrictions.
d.  Manufacturers and Products:
1)  BASF Building Systems Inc., Shakopee, MN; MasterInject

1500.

2)  Euclid Chemical Co., Cleveland, OH; Euco # 352 Epoxy
System LV.

3)  Prime Resins, Conyers, GA; Prime Bond 3000 to 3900
Series.

4)  Sika Chemical Corp., Lyndhurst, NJ; Sikadur 32 Hi-Mod.
B.  Bond Breaker:

1. Nonstaining type, providing positive bond prevention.
2. Manufacturers and Products:
a.  Dayton Superior Corporation, Kansas City, KS; EDOCO Clean
Lift Bond Breaker.
b.  Nox-Crete Products Group, Omaha, NE; Silcoseal Select.

C. Reinforcing Steel Accessories:

1. Plastic Protected Wire Bar Supports: In compliance with ANSI/CRSI —
RB 4.1 Class 1 Reinforcement Supports.

2. Stainless Steel Protected Wire Bar Supports: In compliance with
ANSI/CRSI - RB 4.1 Class 2 Reinforcement Supports, except legs shall
be made wholly from stainless steel wire.

3. Precast Concrete Bar Supports: In compliance with ANSI/CRSI — RB
4.1 Cementitious (Precast) Reinforcement Supports.

a.  Precast concrete bar supports shall have equal or greater strength
than the surrounding concrete.

b.  Precast concrete bar supports shall be four square inches
minimum, in plan.
c.  Precast concrete bar supports shall have tie wires.
PW\DENO003\705890 STRUCTURAL CONCRETE
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D. Tie Wire:

1.  Black, soft-annealed 16-gauge wire.
2. Nylon-coated, epoxy-coated, or plastic-coated wire.

E. Premolded Joint Filler:
1. Bituminous Type: ASTM D994/D994M or ASTM D1751.
F.  Curing Compound:

1.  Water-based, high-solids content, nonyellowing, curing compound
meeting requirements of ASTM C1315 Type I, Class A.
2. Manufacturers and Products:
a. Euclid Chemical Co., Cleveland, OH; Super Diamond
Clear VOX.
b. WR Meadows, Inc., Hampshire, IL; VOCOMP-30.
c. Vexcon Chemical, Inc., Philadelphia, PA; Starseal 1315.
d.  Dayton Superior; Safe Cure and Seal 1315 EF.

G. Evaporation Retardant:

1.  Optional: Fluorescent fugitive dye color tint that disappears completely
upon drying.
2. Manufacturers and Products:
a. BASF Construction Chemicals, Shakopee, MN;
MasterKure ER 50.
b.  Euclid Chemical Co., Cleveland, OH; Eucobar.

H. Nonshrink Grout:

1. Nonmetallic, nongas-liberating.
Prepackaged natural aggregate grout requiring only the addition of
water.
3.  Aggregate shall show no segregation or settlement at fluid consistency
at specified times or temperatures.
4.  Test in accordance with ASTM C1107/C1107M:
a.  Fluid consistency 20 seconds to 30 seconds in accordance with
ASTM C939.
b.  Temperatures of 40 degrees F, 80 degrees F, and 100 degrees F.
5. Pass fluid grout through flow cone with continuous flow 1 hour after
mixing.
6.  Minimum Strength of Fluid Grout:
a. 3,500 psiat1 day.
b. 4,500 psi at 3 days.
c. 7,500 psi at 28 days.
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Maintain fluid consistency when mixed in 1 yard to 9 yard loads in
ready-mix truck.

Manufacturers and Products:

BASF Building Systems, Inc., Shakopee, MN; MasterFlow 928.
Five Star Products Inc., Fairfield, CT; Five Star Fluid Grout 100.
Euclid Chemical Co., Cleveland, OH; Hi Flow Grout.

Dayton Superior Corp., Miamisburg, OH; Sure Grip High
Performance Grout.

o oe

L. Repair Material:

1.

2.

9]

Contain only trace amounts of chlorides and other chemicals that can
potentially cause steel to oxidize.
Where repairs of exposed concrete are required, prepare mockup using
proposed repair materials and methods, for confirmation of appearance
compatibility prior to use.
Obtain Manufacturer’s Certificate of Compliance that products selected
are appropriate for specific applications.
Repair mortar shall be Site mixed.
Prepare concrete substrate and mix, place, and cure repair material in
accordance with manufacturer’s written recommendations.
Manufacturers and Products:
a. BASF Building Systems Inc., Shakopee, MN; MasterEmaco

S Series products.
b.  Sika Chemical Corp., Lyndhurst, NJ; SikaTop Series.

J. Crack Repair:

1.

Obtain Letter of Certification from manufacturer’s technical
representative, that products selected are appropriate for the specific
applications.
Prepare concrete substrate and mix, place, and cure repair material in
accordance with manufacturer’s written recommendations.
Use part epoxy injection resin for structural crack repairs.
a.  Manufacturers:
1)  BASEF Construction Chemicals, LLC-Building Systems
Shakopee, MN; MasterInject Series.
2)  Euclid Chemical Co., Cleveland, OH.; Euco Series (#452).
3)  Sika Chemical Corp., Lyndhurst, NJ.; Sikadur Series.

2.05 SOURCE QUALITY CONTROL

A.  Source Quality Control Inspection: Engineer shall have access to and have
right to inspect batch plants, cement mills, and supply facilities of suppliers,
manufacturers, and subcontractors, providing products included in this
section.

PW\DENO003\705890 STRUCTURAL CONCRETE

MARCH 26, 2020

033010-11

©COPYRIGHT 2020 JACOBS



Cedar Bay Water Reclamation Facility Backup Power System

PART 3 EXECUTION
3.01 FORMWORK

A. Form Construction:

1. Construct forms and provide smooth-form finish.
Form 3/4-inch bevels at concrete edges, unless otherwise shown.

3. Make joints tight to prevent escape of mortar and to avoid formation of
fins.

4.  Brace as required to prevent distortion during concrete placement.

5. On exposed surfaces, locate form ties in uniform pattern or as shown.

6.  Construct so ties remain embedded in the member with no metal within
1 inch of concrete surface when forms, inserts, and tie ends are
removed.

B. Form Removal:

1. Nonsupporting forms (walls and similar parts of Work) may be removed
after cumulatively curing at not less than 50 degrees F for 24 hours from
time of concrete placement if:

a.  Concrete is sufficiently hard so as not to sustain damage by form
removal operations.
b.  Curing and protection operations are maintained.

2. Remove forms with care to prevent scarring and damaging the surface.

3. Prior to form removal, provide thermal protection for concrete being
placed under the requirements of cold weather concreting.

3.02 PLACING REINFORCING STEEL
A.  Unless otherwise specified, in accordance with ACI 301.
B.  Accessories:

1. Bar Supports in Contact with Ground: Provide precast concrete block
supports.

a. Do not use brick, broken concrete masonry units, spalls, rocks,
construction debris, or similar material for supporting reinforcing
steel.

2. Bar Supports in Contact with Forms: Unless otherwise noted, bar
supports shall be plastic protected wire bar supports, stainless steel
protected wire bar supports, or precast concrete block bar supports.

a. Use stainless steel protected wire bar supports or precast concrete
block bar supports at formed surfaces that will receive abrasive
blasting, hydro-blasting, or grinding.
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3. Bar supports shall have sufficient strength and stiffness to carry loads
without failure, displacement, or significant deformation. Space bar
supports so minimum concrete cover is maintained for reinforcing
between supports, and location of reinforcement remains within
tolerance throughout work.

C.  Splices and Laps:

1. Lap Splice Reinforcing: Refer to Structural General Notes on Drawings
for additional information.
2. Tie splices with 18-gauge annealed wire as specified in CRSI Standard.

3.03 CONCRETE PLACEMENT INTO FORMWORK

A. Inspection: Notify Engineer at least 1 work day in advance before starting to
place concrete.

B. Placement into Formwork:

1. Reinforcement: Secure in position before placing concrete.

Place concrete as soon as possible after leaving mixer, without
segregation or loss of ingredients, without splashing forms or steel
above, and in layers not over 1.5 feet deep, except for slabs that shall be
placed full depth. Place and consolidate successive layers prior to initial
set of first layer to prevent cold joints.

3. Placement frequency shall be such that lift lines will not be visible in
exposed concrete finishes.

4.  Use placement devices (such as, chutes, pouring spouts, and pumps) as
required to prevent segregation.

5. Vertical Free Fall Drop to Final Placement:

a.  Forms 8 Inches or Less Wide: 5 feet.
b.  Forms Wider than 8 Inches: 8 feet, except as specified.

6.  For placements where drops are greater than specified, use placement
device such that free fall below placement device conforms to required
value.

a.  Limit free fall to prevent segregation caused by aggregates hitting
steel reinforcement.

7. Provide sufficient illumination in the interior of forms so concrete
deposition is visible, permitting confirmation of consolidation quality.

8. Trowel and round off top exposed edges of walls with 1/4-inch radius
steel edging tool.

C.  Conveyor Belts and Chutes:

1. Design and arrange ends of chutes, hopper gates, and other points of
concrete discharge throughout conveying, hoisting, and placing system
for concrete to pass without becoming segregated.

PW\DENO003\705890 STRUCTURAL CONCRETE
MARCH 26, 2020 033010-13
OCOPYRIGHT 2020 JACOBS



Cedar Bay Water Reclamation Facility Backup Power System

2. Do not use chutes longer than 50 feet.
3. Wipe clean with device that does not allow mortar to adhere to belt.
4.  Cover conveyor belts and chutes.

D. Retempering: Not permitted for concrete where cement has partially hydrated.
E.  Pumping of Concrete:

1. Provide standby pump, conveyor system, crane and concrete bucket, or
other system onsite during pumping, for adequate redundancy to ensure
completion of concrete placement without cold joints in case of primary
placing equipment breakdown.

2. Minimum Pump Hose (Conduit) Diameter: 4 inches.

3. Replace pumping equipment and hoses (conduits) that are not
functioning properly.

F. Maximum Size of Concrete Placements:

1. Locate expansion, control, and contraction, joints where shown.
2. Construction Joints:
a.  Unless otherwise shown or permitted, locate construction joints as

follows: Locate construction joints as shown on Drawings or
where approved in the joint location submittal.

G. Minimum Time between Adjacent Placements:

1. Typical Unless Noted Otherwise: As soon as can safely be done without
damaging previously cast concrete or interrupting curing thereof, but
not less than 24 hours.

3.04 CONSOLIDATION AND VISUAL OBSERVATION

A. Provide at least one standby vibrator in operable condition at placement site
prior to placing concrete.

3.05 COLD WEATHER PLACEMENT

A.  Unless otherwise permitted, shall be in accordance with requirements of
ACI 301, ACI 306.1, and as follows:

1. Cold weather requirements shall apply when ambient temperature is
below 40 degrees F or approaching 40 degrees F and falling.

2. Do not place concrete over frozen earth or against surfaces with frost or
ice present. Frozen earth shall be thawed to acceptance of Engineer.
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Unless otherwise permitted, do not place concrete in contact with
surfaces less than 35 degrees F; requirement is applicable to all surfaces
including reinforcement and other embedded items.

Provide supplemental external heat as needed when other means of
thermal protection are unable to maintain minimum surface temperature
of concrete as specified in ACI 306.1.

Maintain minimum surface temperature of concrete as specified in

ACI 306.1 for no less than 3 days during cold weather conditions.
Protect concrete from freezing until end of curing period and until
concrete has attained a compressive strength of 3,500 psi or design
compressive strength if less than 3,500 psi.

B.  Provide maximum and minimum temperature sensors placed on concrete
surfaces spaced throughout Work to allow monitoring of concrete surface
temperatures representative of Work. Unless otherwise permitted, record
surface temperature of concrete at least once every 12 hours during specified
curing period.

C.  External Heating Units: Do not exhaust heater flue gases directly into
enclosed area as it causes concrete carbonation as a result of concentrated
carbon dioxide.

D.  Cure as specified.

3.06 HOT WEATHER PLACEMENT

A.  Prepare ingredients, mix, place, cure, and protect in accordance with ACI 301,
ACI 305.1, and as follows:

1.

Maintain concrete temperature below 95 degrees F at time of placement,
or furnish test data or other proof that admixtures and mix ingredients
do not produce flash set plastic shrinkage, or cracking as a result of heat
of hydration. Cool ingredients before mixing to maintain fresh concrete
temperatures as specified or less.

Internal concrete temperature in structure shall not exceed

158 degrees F, and maximum temperature differential between center of
section and external surfaces of concrete shall not exceed 35 degrees F.
Provide for windbreaks, shading, fog spraying, sprinkling, ice, wet
cover, or other means as necessary to maintain concrete at or below
specified temperature.

Cure as specified.
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3.07 CONCRETE BONDING

A.  Construction Joints at Existing Concrete:

1.

2.

Thoroughly clean and roughen existing concrete surfaces to roughness
profile of 1/4 inch.
Saturate surface with water for 24 hours prior to placing new concrete.

3.08 PREMOLDED JOINT FILLER INSTALLATION

A.  Sufficient in width to completely fill joint space where shown.

B.  Drive nails approximately 1 foot 6 inches on center through filler, prior to
installing, to provide anchorage embedment into concrete during concrete
placement.

C.  Secure premolded joint filler in forms before concrete is placed.

3.09 FINISHING FORMED SURFACES

A.  Provide surface finish 2.0 (SF-2.0) in accordance with ACI 301 and as herein
specified.

B.  Prepare substrate and mix, place, and cure repair material per manufacturer’s
written recommendations.

C. Repair defective areas of concrete.

1.

Cut edges perpendicular to surface at least 1/2 inch deep. Do not feather
edges. Soak area with water for 24 hours.

Patch with specified repair material.

Repair concrete surfaces using specified materials. Select system,
submit for review, and obtain approval from Engineer prior to use.
Develop repair techniques with material manufacturer on surface that
will not be visible in final construction prior to starting actual repair
work and show how finish color will blend with adjacent surfaces.
Obtain approval from Engineer.

Obtain quantities of repair material and manufacturer’s detailed
instructions for use to provide repair with finish to match adjacent
surface or apply sufficient repair material adjacent to repair to blend
finish appearance.

Repair of concrete shall provide structurally sound surface finish,
uniform in appearance or upgrade finish by other means until acceptable
to Engineer.
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3.10 FINISHING UNFORMED SURFACES

A.  General:

1. Use manual screeds, vibrating screeds, or roller compacting screeds to
place concrete level and smooth.

2. Do not use “jitterbugs” or other special tools designed for purpose of
forcing coarse aggregate away from surface and allowing layer of
mortar, which will be weak and cause surface cracks or delamination, to
accumulate.

3. Do not dust surfaces with dry materials nor add water to surfaces.

4.  Cure concrete as specified.

B. Slab Tolerances:

1.

2.

(98]

Exposed Slab Surfaces: Comprise of flat planes as required within
tolerances specified.

Slab Finish Tolerances and Slope Tolerances: Crowns on floor surface
not too high as to prevent 10-foot straightedge from resting on end
blocks, nor low spots that allow block of twice the tolerance in thickness
to pass under supported 10-foot straightedge.

Steel gauge block 5/16 inch thick.

Finish Slab Elevation: Slope slabs to floor drain and gutter, and shall
adequately drain regardless of tolerances.

Thickness: Maximum 1/4 inch minus or 1/2 inch plus from thickness
shown. Where thickness tolerance will not affect slope, drainage, or slab
elevation, thickness tolerance may exceed 1/2 inch plus.

C. Interior Slab Finish: Provide trowel finish unless specified otherwise.

D.  Exterior Slab Finish:

1.
2.

Provide broom finish unless specified otherwise.
Finish exposed edges with steel edging tool.

3.11 EXPOSED METAL OBJECTS

A. Remove metal objects not intended to be exposed in as-built condition of
structure including wire, nails, and bolts, by chipping back concrete to depth
of 1 inch and then cutting or removing metal object.

B.  Repair area of chipped-out concrete as specified for defective areas.
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3.12 PROTECTION AND CURING

A.  Protect and cure concrete in accordance with requirements of ACI 301,
ACI 308.1, and as follows:

1.

2.

(98]

9]

Protect fresh concrete from direct rays of sunlight, drying winds, and
wash by rain.

Keep concrete slabs continuously wet for a 7-day period. Intermittent
wetting is not acceptable.

Use curing compound only where approved by Engineer.

Cure formed surfaces with curing compound applied in accordance with
manufacturer’s written instructions as soon as forms are removed and
finishing is completed.

Remove and replace concrete damaged by freezing.

Repair areas damaged by construction, using specified repair materials
and approved repair methods.

3.13 NONSHRINK GROUT

A.  General: Mix, place, and cure nonshrink grout in accordance with grout
manufacturer’s written instructions.

B.  Grouting Machinery Foundations:

1.

Block out original concrete or finish off at distance shown below bottom
of machinery base with grout. Prepare concrete surface by sandblasting,
chipping, or by mechanical means to remove any soft material. Surface
roughness in accordance with manufacturer’s written instructions.

Clean metal surfaces of all paint, oil, grease, loose rust, and other
foreign material that will be in contact with grout.

Set machinery in position and wedge to elevation with steel wedges, or
use cast-in leveling bolts. Remove wedges after grout is set and pack
void with grout.

Form with watertight forms at least 2 inches higher than bottom of plate.
Fill space between bottom of machinery base and original concrete in
accordance with manufacturer’s written instructions.

3.14 BACKFILL AGAINST STRUCTURES

A. Do not backfill against walls until concrete has obtained specified 28-day
compressive strength.

B.  Refer to General Structural Notes on the Drawings for additional

requirements, including elevated slab and diaphragm completion prior to
backfill.
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C.  Unless otherwise permitted, place backfill simultaneously on both sides of
structure, where such fill is required, to prevent differential pressures.

3.15 FIELD QUALITY ASSURANCE AND QUALITY CONTROL

A. General:

1.

Provide adequate facilities for safe storage and proper curing of concrete
test specimens onsite for first 24 hours and for additional time as may be
required before transporting to test lab.

Unless otherwise specified, sample concrete for testing for making test
specimens, from point of delivery.

When concrete is pumped, sample and test air content at point of
delivery and at point of placement.

Evaluation will be in accordance with ACI 301 and Specifications.

Test specimens shall be made, cured, and tested in accordance with
ASTM C31/C31M and ASTM C39/C39M.

Frequency of testing may be changed at discretion of Engineer.
Pumped Concrete: Take concrete samples for slump,

ASTM C143/C143M, and test specimens, ASTM C31/C31M and
ASTM C39/C39M.

If measured air content at delivery is greater than specified limit, check
test of air content will be performed immediately on a new sample from
delivery unit. If check test fails, concrete has failed to meet
requirements of Contract Documents. If measured air content is less
than lower specified limit, adjustments will be permitted in accordance
with ASTM C94/C94M, unless otherwise specified. If check test of
adjusted mixture fails, concrete has failed to meet requirements of
Contract Documents. Concrete that has failed to meet requirements of
Contract Documents shall be rejected.

B.  Concrete Strength Test:

1.

Unless otherwise specified, one specimen at age of 7 days for
information, and two 6-inch diameter or when permitted three 4-inch
diameter test specimens at age of 28 days for acceptance.

If result of 7-day concrete strength test is less than 50 percent of
specified 28-day strength, extend period of moist curing by 7 additional
days.

Provide a minimum of one spare test specimen per sample. Test spare
cylinder as directed by Engineer.

Segregation Test Objective: Concrete shall stay together when slumped.
Segregation is assumed to cause mortar to flow out of mix even though
aggregate may stay piled enough to meet slump or slump flow test.
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6.

Test Procedure: Make slump or slump flow test and check for excessive
slump or slump flow. Observe to see if mortar or moisture flows from
slumped concrete.

Reject concrete if mortar or moisture separates and flows out of mix.

C. Cold Weather Placement Tests:

1.

During cold weather concreting, cast cylinders for field curing as

follows. Use method that will produce greater number of specimens:

a.  Six extra test cylinders from last 100 cubic yards of concrete.

b.  Minimum three specimens for each 2 hours of placing time or for
each 100 cubic yards.

These specimens shall be in addition to those cast for lab testing.

Protect test cylinders from weather until they can be placed under same

protection provided for concrete of structure that they represent.

Keep field test cylinders in same protective environment as parts of

structure they represent to determine if specified strength has been

obtained.

Test cylinders in accordance with applicable sections of

ASTM C31/C31M and ASTM C39/C39M.

Use test results to determine specified strength gain prior to falsework

removal.

D.  Slab Finish Tolerances and Slope Tolerances:

1.

2.

Support 10-foot-long straightedge at each end with steel gauge blocks of
thicknesses equal to specified tolerance.

Compliance with designated limits in four of five consecutive
measurements is satisfactory, unless defective conditions are observed.

3.16 MANUFACTURER’S SERVICES

A. Provide representative at Site for installation assistance, inspection, and
certification of proper installation for concrete ingredients, mix design,
mixing, and placement.

B.  Admixture Manufacturer’s Representative: Available for consultations as
required to ensure proper installation and performance of specified products.

C. Bonding Agent Manufacturer’s Representative: Available for consultations as
required to ensure proper installation and performance of specified products.
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3.17 SUPPLEMENTS

A.  Requirements of concrete mix designs following “End of Section,” are a part
of this Specification and supplement requirements of Part 1 through Part 3 of
this section:

1.  Concrete Mix Design, Class 4500F2S1P1C1.
END OF SECTION
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CONCRETE MIX DESIGN, CLASS 4500F2S1P1C1

A.  Mix Locations: Where specified in Contract Documents.

B.  Exposure Categories and Classifications: F2S1P1C1.

C.  Mix Properties:

1. Limit water to cementitious materials ratio (W/Cm) in mix design to

maximum value of 0.45.

2. Minimum concrete compressive strength (f°¢) shall be 4,000 psi at

28 days.

a.  Air-entraining admixtures are prohibited in concrete mixtures and
total air content shall not be greater than 3 percent, for the

following:

1)  Slabs to receive a hard-troweled finish.

b.  Unless otherwise specified, provide air content based on nominal

maximum size of aggregate as follows:

Nominal Maximum Aggregate Size Air Content
in. % (%)*
3/8 7.5
1/2 7.0
3/4 6.0
1 6.0
1-1/2 5.5
28 5.0
38 4.5

nominal maximum size designations.

*Tolerance of air content is +1-1/2 percent.

1See ASTM C33/C33M for tolerance on oversize for various

§Air contents apply to total mixture. When testing concretes,
however, aggregate particles larger than 1-1/2 inches are to be
removed by sieving and air content will be measured on sieved
fraction (tolerance on air content as delivered applies to this
value). Air content of total mixture is computed from value
measured on sieved fraction passing 1-1/2-inch sieve in
accordance with ASTM C231/C231M.
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3. Provide cementitious materials in accordance with one of the following:
a. ASTM C150/C150M Type II; inclusion of supplementary
cementitious materials in design mix is optional.
b.  ASTM C150/C150M types other than Type II, plus supplementary
cementitious materials in accordance with one of the following:

1)  Tricalcium Aluminate Content of Total Cementitious
Materials: Maximum 8 percent by weight.

2)  Provide documentation of test results in accordance with
ASTM C1012/C1012M, for combinations of cementitious
materials providing sulfate resistance with expansion less
than 0.10 percent at 6 months.

3)  ASTM C595/C595M Type IP or Type IS (less than 70),
tested to comply with moderate sulfate resistance option
(MS).

D. Refer to PART 1 through PART 3 of this section for additional requirements.
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SECTION 03 63 00
CONCRETE DOWELING

PART 1 GENERAL
1.01 REFERENCES
A. The following is a list of standards that may be referenced in this section:

1.  American National Standards Institute (ANSI).
ASTM International (ASTM):
a. C881/C881M, Standard Specification for Epoxy-Resin-Base
Bonding Systems for Concrete.
b.  E488, Standard Test Methods for Strength of Anchors in Concrete
and Masonry Elements.
3. International Code Council (ICC):
a.  Florida Building Code (FBC), 6™ Edition (2017).
b.  Evaluation Services Reports.

1.02 DEFINITIONS

A. ICC Evaluation Services Report: Published by ICC for products provided by
concrete adhesive anchor manufacturers.

1.03 SUBMITTALS
A.  Action Submittals:
1. Product Data: Manufacturer’s catalog information.
B.  Informational Submittals:

1.  Manufacturer’s instructions for preparation, placement, drilling of holes,
installation of anchors and adhesive, and handling of cartridges, nozzles,
and equipment.

2. Manufacturer’s written letter of certification identifying installer’s
qualifications to install products.

3. ICC Evaluation Services Report: Specific to proposed doweling system
manufacturer.
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1.04 QUALITY ASSURANCE
A.  Qualifications:
1.  Manufacturer: At least three similar projects with same products within
last 3 years.
2.  Installer: Trained and certified by manufacturer.
1.05 DELIVERY, STORAGE, AND HANDLING
A.  Container Markings: Include manufacturer’s name, product name, batch
number, mix ratio by volume, product expiration date, ANSI hazard
classification, and appropriate ANSI handling precautions.
B.  Store adhesive components in accordance with manufacturer’s written
instructions.
C.  Dispose of when:
1. Shelf life has expired.
2. Stored other than per manufacturer’s instructions.
PART 2 PRODUCTS
2.01 MATERIALS
A.  Adhesive:
1.  Approved by an ICC Evaluation Services Report for conformance to
2015 IBC requirements for doweling of steel reinforcing bars in cracked
concrete.
2. Suitable for long-term loads as well as for wind loads.
3. Meet requirements of ASTM C881/C881M.
4.  Two-component, insensitive to moisture, designed to be used in adverse
freeze/thaw environments.
5. Disposable, Self-Contained Cartridge System:
a. Capable of dispensing both components in proper mixing ratio.
b.  Fit into manually or pneumatically operated caulking gun.
6.  Mixed Adhesive: Nonsag, light paste consistency with ability to remain
in a 1-inch diameter overhead drilled hole without runout.
7. Cure Temperature, Pot Life, and Workability: Compatible for intended
use and anticipated environmental conditions.
CONCRETE DOWELING PW\DENO003\705890
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Manufacturers and Products:

a.  Hilti, Inc., Tulsa, OK; HIT-RE 500-SD (ESR-2322) or
HIT-HY 200 (ESR-3187) Adhesive Anchors.

b. Powers Fasteners, Brewster, NY; Power PURE110+ Epoxy
Adhesive Anchor System (ESR-3298).

c. Simpson Strong-Tie Co., Inc., Pleasanton, CA; SET-XP Epoxy
Adhesive Anchors (ESR-2508).

Mixing Nozzles: Disposable, manufactured in several sizes to accommodate
size of reinforcing dowels.

EXECUTION

3.01 INSTALLATION

A.  Drilling Equipment:

1. Drilling Hammers for Dowel Holes:

a.  Electric or pneumatic rotary type with medium or light impact.
b.  Hollow drills with flushing air systems are preferred.

2. Where edge distances are less than 2 inches, use lighter impact
equipment to prevent microcracking and concrete spalling during
drilling process.

B.  Hole Diameter: Use drill bit diameter meeting ICC Evaluation Services

Report requirements and as recommended by manufacturer.

C.  Opbstructions in Drill Path: When existing steel reinforcement is encountered
during drilling, obtain Engineer approval for proposed fix.
D. Doweling:

1. Install per details shown on Drawings and in accordance with adhesive
manufacturer’s instructions.

2. When using epoxy anchors, dowels may be prebent prior to installation
to 15 degrees to align with other bars. Do not heat dowels to bend.

3. Bent Bar Dowels: Where edge distances are critical, and intersection
with steel reinforcement is likely, drill hole at 10-degree angle or less
and use prebent reinforcing bars.

E.  Adhesive:

1. Install in accordance with written manufacturer’s instructions.
Dispense components through specially designed static mixing nozzle
that thoroughly mixes components and places mixed adhesive at base of
predrilled hole.
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3.02 FIELD QUALITY ASSURANCE AND QUALITY CONTROL

A.  Contractor-Furnished Quality Control: Inspection and testing as required in
Division 1, General Requirements.

END OF SECTION
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SECTION 05 05 19
POST-INSTALLED ANCHORS

PART 1 GENERAL

1.01 REFERENCES

A.  The following is a list of standards which may be referenced in this section:

1. American Concrete Institute (ACI):
a. 318, Building Code Requirements for Structural Concrete.
b.  355.2, Qualification of Post-Installed Mechanical Anchors in
Concrete.
c. 355.4, Qualification of Post-Installed Adhesive Anchors in
Concrete.
2. American Iron and Steel Institute (AISI): Stainless Steel Type 316.
3. American National Standards Institute (ANSI).
4.  ASTM International (ASTM):
a.  Al123/A123M, Specification for Zinc (Hot-Dip Galvanized)
Coatings on Iron and Steel Products.
b.  Al143, Practice for Safeguarding Against Embrittlement of Hot-
Dip Galvanized Structural Steel Products and Procedure for
Detecting Embrittlement.
c.  Al53/A153M, Specification for Zinc Coating (Hot-Dip) on Iron
and Steel Hardware.
d.  A193/A193M, Specification for Alloy-Steel and Stainless Steel
Bolting Materials for High-Temperature Service.
e.  A194/A194M, Specification for Carbon and Alloy Steel Nuts for
Bolts for High-Pressure or High-Temperature Service, or Both.
f. A380, Practice for Cleaning, Descaling, and Passivation of
Stainless Steel Parts, Equipment, and Systems.
g.  A385, Practice for Providing High-Quality Zinc Coatings
(Hot-Dip).
h.  A563, Specification for Carbon and Alloy Steel Nuts.
1. A780, Practice for Repair of Damaged and Uncoated Areas of
Hot-Dip Galvanized Coatings.
J- A967, Specification for Chemical Passivation Treatments for
Stainless Steel Parts.
k.  EA488, Standard Test Methods for Strength of Anchors in Concrete
Elements.
1. F436, Specification for Hardened Steel Washers.
m. F468, Specification for Nonferrous Bolts, Hex Cap Screws, and
Studs for General Use.
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n.  F568M, Specification for Carbon and Alloy Steel Externally
Threaded Metric Fasteners.

0. F593, Specification for Stainless Steel Bolts, Hex Cap Screws,
and Studs.

p.  F594, Specification for Stainless Steel Nuts.

q- F1554, Specification for Anchor Bolts, Steel, 36, 55, and 105-ksi

Yield Strength.

5. International Association of Plumbing and Mechanical Officials
Uniform ES (IAPMO-UES): Evaluation Reports for Concrete and
Masonry Anchors.

6. International Code Council Evaluation Service (ICC-ES):

a. Evaluation Reports for Concrete and Masonry Anchors.

b.  ACO1, Acceptance Criteria for Expansion Anchors in Masonry
Elements.

c.  AC70, Acceptance Criteria for Fasteners Power-driven into

Concrete, Steel and Masonry Elements.

d.  ACI106, Acceptance Criteria for Predrilled Fasteners (Screw
Anchors) in Masonry Elements.

e. AC193, Acceptance Criteria for Mechanical Anchors in Concrete
Elements.

f. AC308, Acceptance Criteria for Post-Installed Adhesive Anchors in
Concrete Elements. Evaluation Reports for Concrete and Masonry

Anchors.
7. Specialty Steel Industry of North America (SSINA):
a.  Specifications for Stainless Steel.

b Design Guidelines for the Selection and Use of Stainless Steel.
c.  Stainless Steel Fabrication.
d Stainless Steel Fasteners.

1.02 DEFINITIONS

A. Corrosive Area: Containment area or area exposed to delivery, storage,
transfer, or use of chemicals.

B.  Exterior Area: Location not protected from weather by a building or other
enclosed structure to include buried roof structures.

C. Interior Dry Area: Location inside building or structure where floor is not
subject to liquid spills or wash down, and where wall or roof slab is not
common to a water-holding or earth-retaining structure.

D. Interior Wet Area: Location inside building or structure where floor is sloped
to floor drains or gutters and is subject to liquid spills or wash down, or where
wall, floor, or roof slab is common to a water-holding or earth-retaining
structure.
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E.  Submerged: Location at or below top of wall of open water-holding structure,
such as a basin or channel, or wall, ceiling, or floor surface inside a covered
water-holding structure, or exterior belowgrade wall or roof surface of water-
holding structure, open or covered.

1.03 SUBMITTALS

A. Action Submittals:

1.

Shop Drawings: Specific instructions for concrete anchor installation,
including drilled hole size and depth, preparation, placement,
procedures, and instructions for safe handling of anchoring systems.

B. Informational Submittals:

1.

Concrete and Masonry Anchors:

a.  Manufacturer’s product description and installation instructions.

b.  Current ICC-ES or JAPMO-UES Report for each type of post-
installed anchor to be used.

c.  Adhesive Anchor Installer Certification.

Passivation method for stainless steel members.

Hot-Dip Galvanizing: Certificate of Compliance signed by galvanizer,

with description of material processed and ASTM standard used for

coating.

1.04 QUALITY ASSURANCE

A.  Qualifications:

1.

Installers of adhesive anchors horizontally or upwardly inclined to
support sustained tension loads shall be certified by an applicable
certification program. Certification shall include written and
performance tests in accordance with the ACI/CRSI Adhesive Installer
Certification Program or equivalent.

Galvanized Coating Applicator: Company specializing in hot-dip
galvanizing after fabrication and following procedures of Quality
Assurance Manual of the American Galvanizers Association.

1.05 DELIVERY, STORAGE, AND HANDLING

A.  Package stainless steel items in a manner to provide protection from carbon
impregnation.

B.  Protect hot-dip galvanized finishes from damage as a result of metal banding
and rough handling.
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PART 2

2.01

PRODUCTS

GENERAL

A.  Unless otherwise indicated, meet the following requirements:

Item

ASTM Reference

Stainless Steel:

Threaded Rods F593, AISI Type 316, Condition CW

Nuts* F594, AISI Type 316, Condition CW
Carbon Steel:

Threaded Rods F1554, Grade 36 or F568M Class 5.8

Flat and Beveled Washers
(Hardened)

F436

Nuts*

A194/A194M, Grade 2H

Galvanized Steel:

All

A153/A153M

*Nuts of other grades and styles having specified proof load stresses greater
than specified grade and style are also suitable. Nuts must have specified
proof load stresses equal to or greater than minimum tensile strength of

specified threaded rod.

B.  Bolts, Washers, and Nuts: Use stainless steel, hot-dip galvanized steel, and
zinc-plated steel material types as indicated in Fastener Schedule at end of this
section.

2.02

A. General:

1.

2.

POST-INSTALLED CONCRETE ANCHORS

AISI Type 316 stainless, hot-dip galvanized or zinc-plated steel, as
shown in Fastener Schedule at end of this section.

Post-installed anchor systems used in concrete shall be approved by ICC
Evaluation Services Report or equivalent for use in cracked concrete
and for short-term and long-term loads including wind and earthquake.
Mechanical Anchors: Comply with the requirements of ICC-ES AC193

or ACI 355.2.

Adhesive Anchors: Comply with the requirements of ICC-ES AC308 or

ACI 355.4.

POST-INSTALLED ANCHORS
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B.  Torque-Controlled Expansion Anchors (Wedge Anchors):

1. Manufacturers and Products:
a. Hilti, Inc., Tulsa, OK; Kwik-Bolt —TZ (KB-TZ) Anchors
(ESR-1917).
b.  DeWalt/Powers Fasteners, Brewster, NY; Power-Stud +SD1,
+SD2, +SD4, or +SD6 Anchors (ESR-2502 and ESR-2818).
c. Simpson Strong-Tie Co., Inc., Pleasanton, CA; Strong-Bolt 2

Anchors (ESR-1771 and ESR-3037).

C.  Self-Tapping Concrete Screw Anchors:

1.  Manufacturers and Products:

a. DeWalt/Powers Fasteners, Brewster, NY; Wedge-Bolt+
(ESR-2526).

b.  DeWalt/Powers Fasteners, Brewster, NY; Vertigo+ Rod Hanger
Screw Anchor (ESR-2989).

C. DeWalt/Powers Fasteners, Brewster, NY; Snake+ Flush Mount
Screw Anchor (ESR-2272).

d. Hilti, Inc., Tulsa, OK; HUS-EZ Screw Anchor (ESR-3027).

e. Simpson Strong-Tie Co., Inc., Pleasanton, CA; Titen HD Screw

Anchor (ESR-2713).

D. Adhesive Anchors:

1. Threaded Rod:

a.  Diameter as shown on Drawings.

b.  Length as required to provide minimum depth of embedment
indicated and thread projection required.

C. Clean and free of grease, oil, or other deleterious material.

2. Adhesive:

a.  Two-component, insensitive to moisture, designed to be used in
adverse freeze/thaw environments.

b.  Cure Temperature, Pot Life, and Workability: Compatible for
intended use and anticipated environmental conditions.

3.  Packaging and Storage:

a.  Disposable, self-contained system capable of dispensing both
components in proper mixing ratio and fitting into a manually or
pneumatically operated caulking gun.

b.  Store adhesive on pallets or shelving in a covered storage area.

c.  Package Markings: Include manufacturer’s name, product name,
batch number, product expiration date, ANSI hazard
classification, and appropriate ANSI handling precautions.

d.  Dispose of When:

1)  Shelf life has expired.
2)  Stored other than in accordance with manufacturer’s
instructions.
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4.  Manufacturers and Products:

a. Hilti, Inc., Tulsa, OK; HIT Doweling Anchor System, HIT
RE 500 V3 (ESR-3814), or HIT-HY 200 (ESR-3187).

b.  Simpson Strong-Tie Co., Inc., Pleasanton, CA; SET-XP Epoxy
Adhesive Anchors (ESR-2508), or AT-XP Adhesive Anchors
(IAPMO UES-263).

c.  DeWalt/Powers Fasteners, Brewster NY; Pure 110+ Epoxy
adhesive anchor system (ESR-3298).

E.  Adhesive Threaded Inserts:

1. Type 316 stainless steel, internally threaded inserts.
2. Manufacturer and Product: Hilti, Inc., Tulsa, OK; HIS-RN Insert with
HIT-RE 500-V3 or HIT-HY 200 adhesive.

2.03 POST-INSTALLED MASONRY ANCHORS

A.  General: AISI Type 316 stainless, hot-dip galvanized, or zinc-plated steel, as
shown in Fastener Schedule at end of section.

B.  Current ICC Evaluation Report indicating acceptance for anchors at structural
applications in masonry.

C.  Manufacturers and Products:

1. Hilti, Inc., Tulsa, OK; Kwik-Bolt-3 (KB-3) (ESR-1385), for grout-filled
masonry, HIT-HY 70 (ESR-2682) for grout filled CMU, hollow CMU,
or unreinforced masonry.

2. Simpson Strong-Tie Co., Inc., Pleasanton, CA; Strong-Bolt 2 (IAPMO
ER 240) for grout filled CMU, Titen-HD (ESR-1056) for grout filled or
hollow CMU, AT-XP (IAPMO ER-281) for grout filled CMU.

3.  DeWalt/Powers Fasteners, Brewster NY; Power-Stud+ SD1 (ESR-2966)
for grout-filled masonry, Wedgebolt+ (ESR-1678) for grout-filled
masonry.

PART 3 EXECUTION
3.01 CONCRETE AND MASONRY ANCHORS

A.  Begin installation only after concrete or masonry to receive anchors has
attained design strength.

B.  Locate existing reinforcing with Ground Penetrating Radar or other method
approved by Engineer prior to drilling. Coordinate with Engineer to adjust
anchor locations where installation would result in hitting reinforcing.
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C. Install in accordance with written manufacturer’s instructions.

D. Provide minimum embedment, edge distance, and spacing as indicated on
Drawings.

E.  Use only drill type and bit type and diameter recommended by anchor
manufacturer.

F.  Clean hole of debris and dust per manufacturer’s requirements.

G. When unidentified embedded steel, rebar, or other obstruction is encountered
in drill path, slant drill to clear obstruction. If drill must be slanted more than
indicated in manufacturer’s installation instructions to clear obstruction, notify
Engineer for direction on how to proceed.

H. Adhesive Anchors:

1. Unless otherwise approved by Engineer and adhesive manufacturer:
a. Do not install adhesive anchors when temperature of concrete or
masonry is below 40 degrees F or above 100 degrees F.
Do not install prior to concrete attaining an age of 21 days.
c.  Remove any standing water from hole with oil-free compressed
air. Inside surface of hole shall be dry.
d. Do not disturb anchor during recommended curing time.
e. Do not exceed maximum torque as specified in manufacturer’s
instructions.
2. For hollow-unit masonry, install screen tube in accordance with
manufacturer’s instructions.

L Prestressed Concrete: Do not use drilled-in anchors in prestressed or post-
tensioned concrete members without Engineer’s prior approval unless
specifically shown on Drawings.

3.02 FIELD QUALITY ASSURANCE AND QUALITY CONTROL

A.  Contractor Furnished Quality Control: Inspection and testing as required in
Section 01 45 16.13, Contractor Quality Control.

3.03 MANUFACTURER’S SERVICES

A.  Adhesive and Mechanical Anchors: Conduct Site training of installation
personnel for proper installation, handling, and storage of adhesive anchor
system. Notify Engineer of time and place for sessions.
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3.04 FASTENER SCHEDULE

A.  Unless indicated otherwise on Drawings, provide fasteners as follows:

Service Use and
Location

Product

Remarks

Equipment)

1. Post-Installed Anchors for Metal Components to Cast-in-Place Concrete
(such as, Ladders, Handrail Posts, Electrical Panels, Platforms, and

Interior Dry Areas

Anchor material type to
match material being
anchored (for example,
stainless steel anchors to
anchor stainless steel
equipment, zinc-plated
anchors to anchor
painted equipment,
galvanized anchors to
anchor galvanized
equipment).

Verify product
acceptability and
manufacturer’s
requirements if anchor
installation will occur in
an overhead application

Submerged, Exterior,
Interior Wet, and
Corrosive Areas

Stainless steel adhesive
anchors

Verify product
acceptability and
manufacturer’s
requirements if anchor
installation will occur in
an overhead application

2. Anchors in Grout-Filled Concrete Masonry Units

Interior Dry Areas

Anchor material type to
match material being
anchored (for example,
stainless steel anchors to
anchor stainless steel
equipment, zinc-plated
anchors to anchor
painted equipment,
galvanized anchors to
anchor galvanized
equipment).

Submerged, Exterior,
Interior Wet, and
Corrosive Areas

Stainless steel adhesive
anchors

POST-INSTALLED ANCHORS
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Service Use and
Location

Product

Remarks

3. Anchors in Hollow Concrete Masonry Units

Interior Dry Areas

Anchor material type to
match material being
anchored (for example,
stainless steel anchors to
anchor stainless steel
equipment, zinc-plated
anchors to anchor
painted equipment,
galvanized anchors to
anchor galvanized
equipment).

Adhesive anchors shall
be installed with screen
tubes.

Exterior, Interior Wet,
and Corrosive Areas

Stainless steel adhesive
anchors

Adhesive anchors shall
be installed with screen
tubes.

4. All Others

All service uses and
locations

Stainless steel fasteners

B.  Antiseizing Lubricant: Use on all stainless steel threads.

C. Do not use adhesive anchors to support fire-resistive construction or where
ambient temperature will exceed 120 degrees F.

END OF SECTION
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SECTION 05 50 00
METAL FABRICATIONS

PART 1 GENERAL

1.01 REFERENCES

A.  The following is a list of standards which may be referenced in this section:

1. The Aluminum Association, Inc. (AA): The Aluminum Design Manual.

American Galvanizers Association (AGA):

a.  Inspection of Hot-Dip Galvanized Steel Products.

b.  Quality Assurance Manual.

3. American Iron and Steel Institute (AISI): Stainless Steel Types.
4. American National Standards Institute (ANSI).
5. American Society of Safety Engineers (ASSE): A10.11, Safety

Requirements for Personnel and Debris Nets.

6.  American Welding Society (AWS):

a. DI1.1/D1.1M, Structural Welding Code - Steel.

b.  DI1.2/D1.2M, Structural Welding Code - Aluminum.

c. DI1.6/D1.6M, Structural Welding Code - Stainless Steel.

7.  ASTM International (ASTM):

a.  A36/A36M, Standard Specification for Carbon Structural Steel.

b.  A48/A48M, Specification for Gray Iron Castings.

c. AS53/A53M, Standard Specification for Pipe, Steel, Black and
Hot-Dipped, Zinc-Coated, Welded and Seamless.

d.  A108, Standard Specification for Steel Bar, Carbon and Alloy,
Cold-Finished.

e.  Al23/A123M, Standard Specification for Zinc (Hot-Dip
Galvanized) Coatings on Iron and Steel Products.

f. A143/A143M, Standard for Safeguarding Against Embrittlement
of Hot-Dip Galvanized Structural Steel Products and Procedure
for Detecting Embrittlement.

g.  A153/A153M, Standard Specification for Zinc Coating (Hot-Dip)
on Iron and Steel Hardware.

h.  A193/A193M, Standard Specification for Alloy-Steel and
Stainless Steel Bolting for High Temperature or High Pressure
Service and Other Special Purpose Applications.

1. A194/A194M, Standard Specification for Carbon and Alloy Steel
Nuts for Bolts for High Pressure or High Temperature Service, or
Both.

] A240/A240M, Standard Specification for Chromium and
Chromium-Nickel Stainless Steel Plate, Sheet, and Strip for
Pressure Vessels and for General Applications.
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f—

aa.
bb.

CC.

dd.

ccC.

ff.

A276, Standard Specification for Stainless Steel Bars and Shapes.
A283/A283M, Standard Specification for Low and Intermediate
Tensile Strength Carbon Steel Plates.

A307, Standard Specification for Carbon Steel Bolts and Studs,
60,000 PSI Tensile Strength.

A325, Standard Specification for Structural Bolts, Steel, Heat
Treated 120/105 ksi Minimum Tensile Strength.

A380, Standard Practice for Cleaning, Descaling, and Passivation
of Stainless Steel Parts, Equipment, and Systems.

A384/A384M, Standard Practice for Safeguarding Against
Warpage and Distortion During Hot-Dip Galvanizing of Steel
Assemblies.

A385/A385M, Standard Practice for Providing High-Quality Zinc
Coatings (Hot-Dip).

A489, Standard Specification for Carbon Steel Lifting Eyes.
A500/A500M, Standard Specification for Cold-Formed Welded
and Seamless Carbon Steel Structural Tubing in Rounds and
Shapes.

A501, Standard Specification for Hot-Formed Welded and
Seamless Carbon Steel Structural Tubing.

A563, Standard Specification for Carbon and Alloy Steel Nuts.
A653/A653M, Standard Specification for Steel Sheet, Zinc-
Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed)
by the Hot-Dip Process.

A780/A780, Standard Practice for Repair of Damaged and
Uncoated Areas of Hot-Dip Galvanized Coatings.

A786/A786M, Standard Specification for Hot-Rolled Carbon,
Low-Alloy, High-Strength Low-Alloy, and Alloy Steel Floor
Plates.

A793, Standard Specification for Rolled Floor Plate, Stainless
Steel.

A967, Standard Specification for Chemical Passivation
Treatments for Stainless Steel Parts.

A992/A992M, Standard Specification for Structural Steel Shapes.
A1085, Standard Specification for Cold-Formed Welded Carbon
Steel Hollow Structural Sections (HSS).

B209, Standard Specification for Aluminum and Aluminum-Alloy
Sheet and Plate.

B308/B308M, Standard Specification for Aluminum-

Alloy 6061-T6 Standard Structural Profiles.

B429/B429M, Standard Specification for Aluminum-Alloy
Extruded Structural Pipe and Tube.

B632/B632M, Standard Specification for Aluminum-Alloy Rolled
Tread Plate.
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gg. (C881/C881M, Standard Specification for Epoxy-Resin-Base
Bonding Systems for Concrete.

hh. D1056, Standard Specification for Flexible Cellular Materials -
Sponge or Expanded Rubber.

ii.  F436, Standard Specification for Hardened Steel Washers.

J3- F468, Standard Specification for Nonferrous Bolts, Hex Cap
Screws, and Studs for General Use.

kk. F593, Standard Specification for Stainless Steel Bolts, Hex Cap
Screws, and Studs.

1. F594, Standard Specification for Stainless Steel Nuts.

mm. F844, Standard Specification for Washers, Steel, Plain (Flat),
Unhardened for General Use.

nn. F1554, Standard Specification for Anchor Bolts, Steel, 36, 55, and
105-ksi Yield Strength.

8. Occupational Safety and Health Administration (OSHA):
a. 29 CFR 1926.105, Safety Nets.
b. 29 CFR 1926.502, Fall Protection Systems Criteria and Practices.
9. Specialty Steel Industry of North America (SSINA):

a.  Specifications for Stainless Steel.

b.  Design Guidelines for the Selection and Use of Stainless Steel.

c. Stainless Steel Fabrication.

d.  Stainless Steel Fasteners.

1.02 DEFINITIONS

A.

B.

Anchor Bolt: Cast-in-place anchor; concrete or masonry.

Corrosive Area: Containment area or area exposed to delivery, storage,
transfer, or use of chemicals.

Exterior Area: Location not protected from weather by building or other
enclosed structure.

Interior Dry Area: Location inside building or structure where floor is not
subject to liquid spills or washdown, nor where wall or roof slab is common to
a water-holding or earth-retaining structure.

Interior Wet Area: Location inside building or structure where floor is sloped
to floor drains or gutters and is subject to liquid spills or washdown, or where
wall, floor, or roof slab is common to a water-holding or earth-retaining
structure.

Submerged: Location at or below top of wall of open water-holding structure,
such as basin or channel, or wall, ceiling or floor surface inside a covered
water-holding structure, or exterior belowgrade wall or roof surface of water-
holding structure, open or covered.
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1.03

1.04

1.05

PART 2

2.01

SUBMITTALS
A. Action Submittals:

1. Shop Drawings: Metal fabrications, including welding and fastener
information.

B. Informational Submittals:

1. Galvanized coating applicator qualifications.
Hot-Dip Galvanizing: Certificate of compliance signed by galvanizer,
with description of material processed and ASTM standard used for
coating.

QUALITY ASSURANCE
A.  Qualifications:

1. Galvanized Coating Applicator: Company specializing in hot-dip
galvanizing after fabrication and following procedures of Quality
Assurance Manual of the American Galvanizers Association.

DELIVERY, STORAGE, AND HANDLING

A. Insofar as practical, factory assemble specified items. Package assemblies,
which have to be shipped unassembled to protect materials from damage and
tag to facilitate identification and field assembly.

B.  Package stainless steel items to provide protection from carbon impregnation.

C.  Protect painted coatings and hot-dip galvanized finishes from damage as a
result of metal banding and rough handling. Use padded slings and straps.

D.  Store fabricated items in dry area, not in direct contact with ground.
PRODUCTS

GENERAL

A.  For hot-dip galvanized steel that is exposed to view and does not receive
paint, limit the combined phosphorus and silicon content to 0.04 percent. For
steels that require a minimum of 0.15 percent silicon (such as plates over
1.5 inches thick for ASTM A36/A36M steel), limit maximum silicon content
to 0.21 percent and phosphorous content to 0.03 percent.

METAL FABRICATIONS PW\DENO003\705890
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B.  Unless otherwise indicated, meet the following requirements:

Item ASTM Reference
Steel Wide Flange Shapes A992/992M
Other Steel Shapes and Plates A36/A36M or A572/A572M,

Grade 50 or A992/A992M for other
steel shapes

Steel Pipe

A500, Grade B

Hollow Structural Sections (HSS)

A500/A500M, Grade C

Aluminum:

Aluminum Plates

B209, Alloy y6061-T6

Aluminum Structural Shapes

B308/B308M, Alloy 6061-T6

Stainless Steel:

Bars and Angles A276, AISI Type 316 (316L for
welded connections)
Shapes A276, AISI Type 304 (304L for

welded connections)

Steel Plate, Sheet, and Strip

A240/A240M, AISI Type 316
(316L for welded connections)

Bolts, Threaded Rods, Anchor
Bolts, and Anchor Studs

F593, AISI Type 316, Group 2,
Condition SH

Nuts

F594, AISI Type 316, Condition
CwW

Steel Bolts and Nuts:

Carbon Steel

A307 bolts, with A563 nuts

High-Strength

A325, Type 1 bolts, with A563 nuts

Anchor Bolts and Rods F1554, Grade 36, with weldability
supplement S1.

Eyebolts A489

Threaded Rods A36/A36M

Flat Washers (Unhardened) F844

Flat and Beveled Washers F436

(Hardened)
PW\DENO003\705890 METAL FABRICATIONS
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Item ASTM Reference
Thrust Ties for Steel Pipe:
Threaded Rods A193/A193M, Grade B7
Nuts A194/A194M, Grade 2H
Plate A283/A283M, Grade D
Aluminum Bolts and Nuts F468, Alloy 2024-T4
Cast Iron A48/A48M, Class 35

C. Bolts, Washers, and Nuts: Use stainless steel, hot-dip galvanized steel, zinc-
plated steel, and aluminum material types as indicated in Fastener Schedule at
end of this section.

2.02 ANCHOR BOLTS AND ANCHOR BOLT SLEEVES
A. Cast-In-Place Anchor Bolts:

1. Headed type, unless otherwise shown on Drawings.
2. Material type and protective coating as shown in Fastener Schedule at
end of this section.

B.  Anchor Bolt Sleeves:

1.  Plastic:
a.  Single unit construction with corrugated sleeve.
b.  Top of sleeve shall be self-threading to provide adjustment of
threaded anchor bolt projection.
c.  Material: High-density polyethylene.
2. Fabricated Steel: ASTM A36/A36M.

2.03 POST-INSTALLED CONCRETE AND MASONRY ANCHORS
A. See Section 05 05 19, Post-Installed Anchors.

2.04 FABRICATION
A.  General:

1. Finish exposed surfaces smooth, sharp, and to well-defined lines.

Furnish necessary rabbets, lugs, and brackets so work can be assembled

in neat, substantial manner.

Conceal fastenings where practical; where exposed, flush countersink.

4. Drill metalwork and countersink holes as required for attaching
hardware or other materials.

(98]
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5. Grind cut edges smooth and straight. Round sharp edges to small
uniform radius. Grind burrs, jagged edges, and surface defects smooth.
6.  Fit and assemble in largest practical sections for delivery to Site.

B. Materials:

1. Use steel shapes, unless otherwise noted.
Steel to be hot-dip galvanized: Limit silicon content to less than
0.04 percent or to between 0.15 percent and 0.25 percent.

3. Fabricate aluminum in accordance with AA Specifications for
Aluminum Structures—Allowable Stress Design.

C. Welding:

1. Weld connections and grind exposed welds smooth. When required to
be watertight, make welds continuous.

2. Welded fabrications shall be free from twisting or distortion caused by

improper welding techniques.

Steel: Meet fabrication requirements of AWS D1.1/D1.1M, Section 5.

Aluminum: Meet requirements of AWS D1.2/D1.2M.

Stainless Steel: Meet requirements of AWS D1.6/D1.6M.

Welded Anchor Studs: Prepare surface to be welded and weld with stud

welding gun in accordance with AWS D1.1/D1.1M, Section 7, and

manufacturer’s instructions.

7. Complete welding before applying finish.

SNk w

D.  Painting: Do not apply protective coating to galvanized steel anchor bolts or
galvanized steel welded anchor studs, unless indicated otherwise.

E.  Galvanizing:

1. Fabricate steel to be galvanized in accordance with
ASTM A143/A143M, ASTM A384/A384M, and ASTM A385/A385M.
Avoid fabrication techniques that could cause distortion or
embrittlement of the steel.

2. Provide venting and drain holes for tubular members and fabricated
assemblies in accordance with ASTM A385/A385M.

3. Remove welding slag, splatter, burrs, grease, oil, paint, lacquer, and
other deleterious material prior to delivery for galvanizing.

4.  Remove by blast cleaning or other methods surface contaminants and
coatings not removable by normal chemical cleaning process in the
galvanizing operation.

5. Hot-dip galvanize steel members, fabrications, and assemblies after
fabrication in accordance with ASTM A123/A123M.

PW\DENO003\705890 METAL FABRICATIONS
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6. Hot-dip galvanize bolts, nuts, washers, and hardware components in
accordance with ASTM A153/A153M. Oversize holes to allow for zinc
alloy growth. Shop assemble bolts and nuts.

7. Galvanized steel sheets in accordance with ASTM A653/A653M.

8.  Galvanize components of bolted assemblies separately before assembly.
Galvanizing of tapped holes is not required.

F.  Fitting: Where movement of fabrications is required or shown, cut, fit, and
align items for smooth operation. Make corners square and opposite sides
parallel.

G.  Accessories: Furnish as required for a complete installation. Fasten by
welding or with stainless steel bolts or screws.

2.05 SOURCE QUALITY CONTROL
A.  Visually inspect all fabrication welds and correct deficiencies.

1. Steel: AWS D1.1/D1.1M, Section 6 and Table 6.1, Visual Inspection
Acceptance Criteria.

2. Aluminum: AWS D1.2/D1.2M.

3. Stainless Steel: AWS D1.6/D1.6M.

PART 3 EXECUTION

3.01 INSTALLATION OF METAL FABRICATIONS

A.  General:
1. Install metal fabrications plumb and level, accurately fitted, free from
distortion or defects.
2. Install rigid, substantial, and neat in appearance.
3. Install manufactured products in accordance with manufacturer’s
recommendations.

4.  Obtain Engineer approval prior to field cutting steel members or making
adjustments not scheduled.

B. Aluminum:

1. Do not remove mill markings from concealed surfaces.
Remove inked or painted identification marks on exposed surfaces not
otherwise coated after installed material has been inspected and
approved.

3.  Fabrication, mechanical connections, and welded construction shall be
in accordance with the AA Aluminum Design Manual.

METAL FABRICATIONS PW\DENO003\705890
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3.02 CAST-IN-PLACE ANCHOR BOLTS

A.  Locate and hold anchor bolts in place with templates at time concrete is
placed.

B.  Use anchor bolt sleeves for location adjustment and provide two nuts and one
washer per bolt of same material as bolt.

C.  Minimum Bolt Size: 1/2-inch diameter by 12 inches long, unless otherwise
shown.

3.03 ELECTROLYTIC PROTECTION

A.  Aluminum and Galvanized Steel:

1.

W

Coat surfaces of galvanized steel and aluminum fabricated items to be in
direct contact with concrete, grout, masonry, or dissimilar metals, as
specified in Section 09 90 00, Painting and Coating, unless indicated
otherwise.

Do not apply protective coating to galvanized steel anchor bolts or
galvanized steel welded anchor studs, unless indicated otherwise.

Allow coating to dry before installation of the material.

Protect coated surfaces during installation.

Should coating become marred, prepare and touch up in accordance
with paint manufacturer’s written instructions.

B. Stainless Steel:

1.

2.

3.

4.

S.

3.04 PAINTING

During handling and installation, take necessary precautions to prevent
carbon impregnation of stainless steel members.

After installation, visually inspect stainless steel surfaces for evidence
of iron rust, oil, paint, and other forms of contamination.

Remove contamination using cleaning and passivation methods in
accordance with requirements of ASTM A380 and ASTM A967.
Brushes used to remove foreign substances shall utilize only stainless
steel or nonmetallic bristles.

After treatment, visually inspect surfaces for compliance.

A.  Repair of Damaged Hot-Dip Galvanized Coating:

1.  Conformto ASTM A780/A780M.
2. For minor repairs at abraded areas, use sprayed zinc conforming to
ASTM A780/A780M.
PW\DENO003\705890 METAL FABRICATIONS
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3.  For flame cut or welded areas, use zinc-based solder, or zinc sticks,
conforming to ASTM A780/A780M.

4.  Use magnetic gauge to determine thickness is equal to or greater than
base galvanized coating.

3.05 FIELD QUALITY ASSURANCE AND QUALITY CONTROL
A.  Contractor-Furnished Quality Control:

1.  Manufacturer’s Certificate of Compliance per Section 01 61 00,
Common Product Requirements, for test results, or calculations, or
drawings that ensure material and equipment design and design criteria
meet requirements of Section 01 61 00, Common Product Requirements
and Section 01 88 15, Anchorage and Bracing.

3.06 FASTENER SCHEDULE

A.  Unless indicated otherwise on Drawings, provide fasteners as follows:

Service Use and
Location Product Remarks

1. Anchor Bolts Cast Into Concrete for Structural Steel, Metal Fabrications

and Castings

Interior Dry Areas Hot-dip galvanized steel
headed anchor bolts,
unless indicated otherwise

Exterior and Interior Stainless steel headed

Wet Areas anchor bolts

Submerged and Stainless steel headed See

Corrosive Areas anchor bolts with fusion Section 09 90 00,
bonded coating Painting and

Coating

2. Anchor Bolts Cast Into Concrete for Equipment Bases

Interior Dry Areas Hot-dip galvanized steel
headed anchor bolts,
unless otherwise specified
with equipment

Submerged, Exterior, Stainless steel headed See
Interior Wet, and anchor bolts with fusion Section 09 90 00,
Corrosive Areas bonded coating, unless Painting and
otherwise specified with | Coating
equipment
METAL FABRICATIONS PW\DENO003\705890
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Service Use and
Location Product Remarks

3. Post-Installed Anchors: See Section 05 05 19, Post-Installed Anchors
4. Anchors Cast in Grout-Filled Concrete Masonry Units

Dry Areas Hot-dip galvanized steel
headed anchor bolts or
zinc-plated steel sleeve

anchors
Exterior and Interior Hot-dip galvanized steel
Wet Areas headed anchor bolts, zinc-

plated or stainless steel
sleeve anchors

5. Connections for Structural Steel Framing

Exterior and Interior High-strength steel bolted | Use hot-dipped
Wet and Dry Areas connections galvanized high-
strength bolted
connections for
galvanized steel
framing members.

6. Connections of Aluminum Components

Submerged, Exterior Stainless steel bolted

and Interior Wet and connections, unless

Dry Areas otherwise specified with
equipment

7. All Others

Exterior and Interior Stainless steel fasteners
Wet and Dry Areas

B.  Antiseizing Lubricant: Use on stainless steel threads.

END OF SECTION
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SECTION 09 90 00
PAINTING AND COATING

PART 1 GENERAL

1.01 REFERENCES

A. The following is a list of standards which may be referenced in this section:

1.
a.
b.
c.
d.

2.

3.

4.

3.

6.

7.
a.
b.
c.
d.
e.
f.
g.
h.
1.
J-
k.
1.
m.

PW\DENO003\705890
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American Water Works Association (AWWA):

C203, Coal-Tar Protective Coatings and Linings for Steel Water
Pipelines—Enamel and Tape—Hot-Applied.

C209, Cold-Applied Tape Coatings for the Exterior of Special
Sections, Connections, and Fittings for Steel Water Pipelines.
C213, Fusion-Bonded Epoxy Coating for the Interior and Exterior
of Steel Water Pipelines.

C214, Tape Coating Systems for the Exterior of Steel Water
Pipelines.

Environmental Protection Agency (EPA).

NACE International (NACE): SP0188, Discontinuity (Holiday) Testing
of New Protective Coatings on Conductive Substrates.

NSF International (NSF): 61, Drinking Water System Components -
Health Effects.

Occupational Safety and Health Act (OSHA).

Research Council on Structural Connections (RCSC): Specification for
Structural Joints using High-Strength Bolts.

The Society for Protective Coatings (SSPC):

PA 2, Procedure for Determining Conformance to Dry Coating
Thickness Requirements.

PA 10, Guide to Safety and Health Requirements for Industrial
Painting Projects.

SP 1, Solvent Cleaning.

SP 2, Hand Tool Cleaning.

SP 3, Power Tool Cleaning.

SP 5, White Metal Blast Cleaning.

SP 6, Commercial Blast Cleaning.

SP 7, Joint Surface Preparation Standard Brush-Off Blast
Cleaning.

SP 10, Near-White Blast Cleaning.

SP 11, Power Tool Cleaning to Bare Metal.

SP 16, Brush-Off Blast Cleaning of Coated and Uncoated
Galvanized Steel, Stainless Steels, and Non-Ferrous Metals.
SP 13, Surface Preparation of Concrete.

Guide 15, Field Methods for Retrieval and Analysis of Soluble
Salts on Steel and Other Nonporous Substrates.

PAINTING AND COATING
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1.02 DEFINITIONS

A.

Terms used in this section:

I.

e A o

9.

10.
11.
12.

Coverage: Total minimum dry film thickness in mils or square feet per
gallon.

FRP: Fiberglass Reinforced Plastic.

HCI: Hydrochloric Acid.

MDFT: Minimum Dry Film Thickness, mils.

MDEFTPC: Minimum Dry Film Thickness per Coat, mils.
Mil: Thousandth of an inch.

PDS: Product Data Sheet.

PSDS: Paint System Data Sheet.

PVC: Polyvinyl Chloride.

SFPG: Square Feet per Gallon.

SFPGPC: Square Feet per Gallon per Coat.

SP: Surface Preparation.

1.03 SUBMITTALS

A.  Action Submittals:
1. Shop Drawings:
a.  Data Sheets:

1)  For each product, furnish a Product Data Sheet (PDS), the
manufacturer’s technical data sheets, and paint colors
available (where applicable). The PDS form is appended to
the end of this section.

2)  For each paint system, furnish a Paint System Data Sheet
(PSDS). The PSDS form is appended to the end of this
section.

3)  Technical and performance information that demonstrates
compliance with specification.

4)  Furnish copies of paint system submittals to the coating
applicator.

5) Indiscriminate submittal of only manufacturer’s literature is
not acceptable.

b.  Detailed chemical and gradation analysis for each proposed
abrasive material.
PAINTING AND COATING PW\DENO003\705890
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Samples:

a.  Proposed Abrasive Materials: Minimum 5-pound sample for each
type.

b.  Reference Panel:

1)  Surface Preparation:

a)  Prior to start of surface preparation, furnish a 4-inch
by 4-inch steel panel for each grade of sandblast
specified herein, prepared to specified requirements.

b)  Provide panel representative of the steel used; prevent
deterioration of surface quality.

c)  Panel to be reference source for inspection upon
approval by Engineer.

2)  Paint:

a)  Unless otherwise specified, before painting work is
started, prepare minimum 8-inch by 10-inch sample
with type of paint and application specified on similar
substrate to which paint is to be applied.

b)  Furnish additional samples as required until colors,
finishes, and textures are approved.

c)  Approved samples to be the quality standard for final
finishes.

B. Informational Submittals:

1.

Applicator’s Qualification: List of references substantiating experience.
Coating manufacturer’s Certificate of Compliance, in accordance with
Section 01 43 33, Manufacturers’ Field Services.

Factory Applied Coatings: Manufacturer’s certification stating factory
applied coating system meets or exceeds requirements specified.
Manufacturer’s written verification that submitted material is suitable
for the intended use.

Coating for Faying Surfaces: Manufacturer’s test results that show the
proposed coating meets the slip resistance requirements of the AISC
Specification for Structural Joints using ASTM A325 or ASTM A490
bolts.

If the manufacturer of finish coating differs from that of shop primer,
provide finish coating manufacturer’s written confirmation that
materials are compatible.

Manufacturer’s written instructions and special details for applying each
type of paint.
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1.04 QUALITY ASSURANCE

A.  Applicator Qualifications: Minimum 5 years’ experience in application of
specified products.

B.  Regulatory Requirements:

1. Meet federal, state, and local requirements limiting the emission of
volatile organic compounds.

2. Perform surface preparation and painting in accordance with
recommendations of the following:

a.  Paint manufacturer’s instructions.
b.  SSPC PA 10.
c.  Federal, state, and local agencies having jurisdiction.
C.  Mockup:
1. Before proceeding with Work under this section, finish one complete

space or item of each color scheme required showing selected colors,
finish texture, materials, quality of work, and special details.

2. After Engineer approval, sample spaces or items shall serve as a
standard for similar work throughout the Project.

1.05 DELIVERY, STORAGE, AND HANDLING
A.  Shipping:

1. Where precoated items are to be shipped to the Site, protect coating
from damage. Batten coated items to prevent abrasion.

2. Protect shop painted surfaces during shipment and handling by suitable
provisions including padding, blocking, and use of canvas or nylon

slings.
B.  Storage:
1. Store products in a protected area that is heated or cooled to maintain

temperatures within the range recommended by paint manufacturer.

2. Primed surfaces shall not be exposed to weather for more than 2 months
before being topcoated, or less time if recommended by coating
manufacturer.
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2.03
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PROJECT CONDITIONS
A.  Environmental Requirements:

1. Do not apply paint in temperatures or moisture conditions outside of
manufacturer’s recommended maximum or minimum allowable.

2. Do not perform final abrasive blast cleaning whenever relative humidity
exceeds 85 percent, or whenever surface temperature is less than
5 degrees F above dew point of ambient air.

B.  Status of Existing Coatings: The following information on existing coatings or
substrate conditions is provided for information only, and is generally
believed to be accurate, but is not guaranteed. Perform tests as required to
verify applicability of this information to the Work.

PRODUCTS
MANUFACTURERS

A.  Nationally recognized manufacturers of paints and protective coatings who
are regularly engaged in the production of such materials for essentially
identical service conditions.

B.  Minimum of 5 years’ verifiable experience in manufacture of specified
product.

C.  Each of the following manufacturers is capable of supplying most of the
products specified herein:

1. Sherwin-Williams.
2. Tnemac.
3. Benjamin-Moore.

ABRASIVE MATERIALS

A.  Select abrasive type and size to produce surface profile that meets coating
manufacturer’s recommendations for specific primer and coating system to be
applied.

PAINT MATERIALS
A. General:

1.  Manufacturer’s highest quality products suitable for intended service.
Compatibility: Only compatible materials from a single manufacturer
shall be used in the Work. Particular attention shall be directed to
compatibility of primers and finish coats.

PW\DENO003\705890 PAINTING AND COATING
MARCH 26, 2020 099000-5
©COPYRIGHT 2020 JACOBS



Cedar Bay Water Reclamation Facility Backup Power System

3. Thinners, Cleaners, Driers, and Other Additives: As recommended by
coating manufacturer.

B.  Products:
Product Definition
Acrylic Latex Single-component, finish as required
Acrylic Latex (Flat) | Flat latex
Acrylic Sealer Clear acrylic
Alkyd (Semigloss) Semigloss alkyd
Alkyd Enamel Optimum quality, gloss or semigloss finish as
required, medium long oil
Alkyd Wood Primer | Flat alkyd
Bituminous Paint Single-component, coal-tar pitch based
Block Filler Primer-sealer designed for rough masonry surfaces,

100% acrylic emulsion

Coal-Tar Epoxy

Amine, polyamide, or phenolic epoxy type 70%
volume solids minimum, suitable for immersion
service

DTM Acrylic Primer | Surface tolerant, direct-to-metal water borne acrylic
primer

DTM Acrylic Finish | Surface tolerant, direct-to-metal water borne acrylic
finish coat

Elastomeric 100% solids, plural component, spray applied, high

Polyurethane build, elastomeric polyurethane coating, suitable for
the intended service

Epoxy Filler/Surfacer | 100% solids epoxy trowel grade filler and surfacer,
nonshrinking, suitable for application to concrete and
masonry. Approved for potable water contact and
conforming to NSF 61, where required

Epoxy Nonskid Polyamidoamine or amine converted epoxies

(Aggregated) aggregated; aggregate may be packaged separately

Epoxy Primer—
Ferrous Metal

Anticorrosive, converted epoxy primer containing
rust-inhibitive pigments

Epoxy Primer—
Other

Epoxy primer, high-build, as recommended by
coating manufacturer for specific galvanized metal,
copper, or nonferrous metal alloy to be coated

Fusion Bonded
Coating

100% solids, thermosetting, fusion bonded, dry
powder epoxy, suitable for the intended service
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Product Definition
TFE Lube or Grease | Tetrafluoroethylene, liquid coating, or open gear
Lube grease as supplied by McMaster-Carr Supply
Corporation, Elmhurst, IL
High Build Epoxy Polyamidoamine epoxy, minimum 69% volume

solids, capability of 4 to 8 MDFT per coat

Inorganic Zinc
Primer

Solvent or water based, having 85% metallic zinc
content in the dry film; follow manufacturer’s
recommendation for topcoating

Latex Primer Sealer

Waterborne vinyl acrylic primer/sealer for interior
gypsum board and plaster. Capable of providing
uniform seal and suitable for use with specified finish
coats

NSF Epoxy

Polyamidoamine epoxy, approved for potable water
contact and conforming to NSF 61

Epoxy, High Solids

Polyamidoamine epoxy, 80% volume solids,
minimum, suitable for immersion service

Polyurethane Enamel

Two-component, aliphatic or acrylic based
polyurethane; high gloss finish

Organic Zinc Rich
Primer

Epoxy or moisture cured urethane with 85-percent
zinc content in the dry film, meeting the requirements
of RCSC Specification for Structural Joints using
High Strength Bolts, Class A or Class B, as required.

Rust-Inhibitive
Primer

Single-package steel primers with anticorrosive
pigment loading

Sanding Sealer

Co-polymer oil, clear, dull luster

Silicone/Silicone
Acrylic

Elevated temperature silicone or silicone/acrylic
based

Stain, Concrete

Acrylic, water repellant, penetrating stain

Stain, Wood Satin luster, linseed oil, solid or transparent as
required

Varnish Nonpigmented vehicle based on a variety of resins
(alkyd, phenolic, urethane) in gloss, semigloss, or flat
finishes, as required

Water Base Epoxy Two-component, polyamide epoxy emulsion, finish
as required
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2.04  MIXING
A.  Multiple-Component Coatings:

1.  Prepare using each component as packaged by paint manufacturer.
No partial batches will be permitted.

3. Do not use multiple-component coatings that have been mixed beyond
their pot life.

4. Furnish small quantity kits for touchup painting and for painting other

small areas.

Mix only components specified and furnished by paint manufacturer.

6. Do not intermix additional components for reasons of color or
otherwise, even within the same generic type of coating.

9]

B.  Colors: Formulate paints with colorants free of lead, lead compounds, or other
materials that might be affected by presence of hydrogen sulfide or other gas
likely to be present at Site.

2.05 SHOP FINISHES
A.  Shop Blast Cleaning: Reference Paragraph, Shop Coating Requirements.

B.  Surface Preparation: Provide Engineer minimum 7 days’ advance notice to
start of shop surface preparation work and coating application work.

C.  Shop Coating Requirements:

1. When required by equipment specifications, such equipment shall be
primed and finish coated in shop by manufacturer and touched up in
field with identical material after installation.

2. Where manufacturer’s standard coating is not suitable for intended
service condition, Engineer may approve use of a tie-coat to be used
between manufacturer’s standard coating and specified field finish. In
such cases, tie-coat shall be surface tolerant epoxy as recommended by
manufacturer of specified field finish coat. Coordinate details of
equipment manufacturer’s standard coating with field coating
manufacturer.

PART 3 EXECUTION
3.01 GENERAL

A. Provide Engineer minimum 7 days’ advance notice to start of field surface
preparation work and coating application work.
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Perform the Work only in presence of Engineer, unless Engineer grants prior
approval to perform the Work in Engineer’s absence.

Schedule inspection of cleaned surfaces and all coats prior to succeeding coat
in advance with Engineer.

3.02 EXAMINATION

A.

Factory Finished Items:

1. Schedule inspection with Engineer before repairing damaged factory-
finished items delivered to Site.

2. Repair abraded or otherwise damaged areas on factory-finished items as
recommended by coating manufacturer. Carefully blend repaired areas
into original finish. If required to match colors, provide full finish coat
in field.

Surface Preparation Verification: Inspect and provide substrate surfaces
prepared in accordance with these Specifications and printed directions and
recommendations of paint manufacturer whose product is to be applied. The
more stringent requirements shall apply.

3.03 PROTECTION OF ITEMS NOT TO BE PAINTED

A.

D.

E.

Remove, mask, or otherwise protect hardware, lighting fixtures, switchplates,
aluminum surfaces, machined surfaces, couplings, shafts, bearings,
nameplates on machinery, and other surfaces not specified elsewhere to be
painted.

Provide drop cloths to prevent paint materials from falling on or marring
adjacent surfaces.

Protect working parts of mechanical and electrical equipment from damage
during surface preparation and painting process.

Mask openings in motors to prevent paint and other materials from entering.

Protect surfaces adjacent to or downwind of Work area from overspray.

3.04 SURFACE PREPARATION

A.

Field Abrasive Blasting:

1.  Perform blasting for items and equipment where specified and as
required to restore damaged surfaces previously shop or field blasted
and primed or coated.
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Refer to coating systems for degree of abrasive blasting required.
Where the specified degree of surface preparation differs from
manufacturer’s recommendations, the more stringent shall apply.

B.  Surface Contamination Testing:

1.

A surface contamination analysis test shall be performed every

500 square feet by means of a Chlor Test CSN Saltsor approved
equivalent.

Surface with chloride levels exceeding 3 pg/square centimeter for
submerged surfaces and 5 pg/square centimeter for exposed surfaces
shall be treated with a liquid soluble salt remover equivalent to
CHLOR*RID (CHLOR*RID International, Chandler, AZ).

Follow manufacturer’s recommendations and procedures for the use of
this product to remove the surface contamination.

C.  Metal Surface Preparation:

1.

Where indicated, meet requirements of SSPC Specifications

summarized below:

a. SP 1, Solvent Cleaning: Removal of visible oil, grease, soil,
drawing and cutting compounds, and other soluble contaminants
by cleaning with solvent.

b. SP 2, Hand Tool Cleaning: Removal of loose rust, loose mill
scale, loose paint, and other loose detrimental foreign matter,
using nonpower hand tools.

c.  SP 3, Power Tool Cleaning: Removal of loose rust, loose mill
scale, loose paint, and other loose detrimental foreign matter,
using power-assisted hand tools.

d. SP 5, White Metal Blast Cleaning: Removal of visible oil, grease,
dust, dirt, mill scale, rust, coatings, oxides, corrosion products,
and other foreign matter by blast cleaning.

e. SP 6, Commercial Blast Cleaning: Removal of visible oil, grease,
dust, dirt, mill scale, rust, coatings, oxides, corrosion products,
and other foreign matter, except for random staining limited to no
more than 33 percent of each unit area of surface which may
consist of light shadows, slight streaks, or minor discolorations
caused by stains of rust, stains of mill scale, or stains of
previously applied coatings.

f. SP 7, Brush-Off Blast Cleaning: Removal of visible rust, oil,
grease, soil, dust, loose mill scale, loose rust, and loose coatings.
Tightly adherent mill scale, rust, and coating may remain on
surface.
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g.  SP 10, Near-White Blast Cleaning: Removal of visible oil, grease,
dust, dirt, mill scale, rust, coatings, oxides, corrosion products,
and other foreign matter, except for random staining limited to no
more than 5 percent of each unit area of surface which may
consist of light shadows, slight streaks, or minor discolorations
caused by stains of rust, stains of mill scale, or stains of
previously applied coatings.

h.  SP 11, Power Tool Cleaning to Bare Metal: Removal of visible
oil, grease, dirt, dust, mill scale, rust, paint, oxide, corrosion
products, and other foreign matter using power-assisted hand tools
capable of producing suitable surface profile. Slight residues of
rust and paint may be left in lower portion of pits if original
surface is pitted.

1. SP-16, Brush Blasting of Non-Ferrous Metals: A brush-off blast
cleaned non-ferrous metal surface, when viewed without
magnification, shall be free of all visible oil, grease, dirt, dust,
metal oxides (corrosion products), and other foreign matter. Intact,
tightly adherent coating is permitted to remain. A coating is
considered tightly adherent if it cannot be removed by lifting with
a dull putty knife. Bare metal substrates shall have a minimum
profile of 19 micrometers (0.75 mil).

The words “solvent cleaning”, “hand tool cleaning”, “wire brushing”,

and “blast cleaning”, or similar words of equal intent in these

Specifications or in paint manufacturer’s specification refer to the

applicable SSPC Specification.

Where OSHA or EPA regulations preclude standard abrasive blast

cleaning, wet or vacu-blast methods may be required. Coating

manufacturers’ recommendations for wet blast additives and first coat
application shall apply.

Ductile Iron Pipe Supplied with Asphaltic Varnish Finish: Remove

asphaltic varnish finish prior to performing specified surface

preparation.

Hand tool clean areas that cannot be cleaned by power tool cleaning.

Round or chamfer sharp edges and grind smooth burrs, jagged edges,

and surface defects.

Welds and Adjacent Areas:

a.  Prepare such that there is:

1)  No undercutting or reverse ridges on weld bead.

2)  No weld spatter on or adjacent to weld or any area to be
painted.

3)  No sharp peaks or ridges along weld bead.

b.  Grind embedded pieces of electrode or wire flush with adjacent
surface of weld bead.
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8.  Preblast Cleaning Requirements:

a.

b.

C.

Remove oil, grease, welding fluxes, and other surface
contaminants prior to blast cleaning.

Cleaning Methods: Steam, open flame, hot water, or cold water
with appropriate detergent additives followed with clean water
rinsing.

Clean small isolated areas as above or solvent clean with suitable
solvent and clean cloth.

9.  Blast Cleaning Requirements:

a.

e o

Type of Equipment and Speed of Travel: Design to obtain
specified degree of cleanliness. Minimum surface preparation is as
specified herein and takes precedence over coating manufacturer’s
recommendations.

Select type and size of abrasive to produce surface profile that
meets coating manufacturer’s recommendations for particular
primer to be used.

Use only dry blast cleaning methods.

Do not reuse abrasive, except for designed recyclable systems.
Meet applicable federal, state, and local air pollution and
environmental control regulations for blast cleaning, confined
space entry (if required), and disposition of spent aggregate and
debris.

10. Post-Blast Cleaning and Other Cleaning Requirements:

a.

Clean surfaces of dust and residual particles from cleaning
operations by dry (no oil or water vapor) air blast cleaning or
other method prior to painting. Vacuum clean enclosed areas and
other areas where dust settling is a problem and wipe with a tack
cloth.

Paint surfaces the same day they are blasted. Reblast surfaces that
have started to rust before they are painted.

D. Galvanized Metal, Copper, and Nonferrous Metal Alloy Surface Preparation:

1.  Remove soil, cement spatter, and other surface dirt with appropriate
hand or power tools.

2. Brush blast in accordance with SSPC SP 16.

3. Obtain and follow coating manufacturer’s recommendations for
additional preparation that may be required.

E.  Concrete Surface Preparation:

1. Do not begin until 30 days after concrete has been placed.
2. Meet requirements of SSPC SP 13.
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Remove grease, oil, dirt, salts or other chemicals, loose materials, or
other foreign matter by solvent, detergent, or other suitable cleaning
methods.

Brush-off blast clean to remove loose concrete and laitance, and provide
a tooth for binding. Upon approval by Engineer, surface may be cleaned
by acid etching method. Approval is subject to producing desired profile
equivalent to No. 80 grit flint sandpaper. Acid etching of vertical or
overhead surfaces shall not be allowed.

Secure coating manufacturer’s recommendations for additional
preparation, if required, for excessive bug holes exposed after blasting.
Unless otherwise required for proper adhesion, ensure surfaces are dry
prior to painting.

F.  Masonry Surface Preparation:

1.

2.

9]

Complete and cure masonry construction for 14 days or more before

starting surface preparation work.

Remove oil, grease, dirt, salts or other chemicals, loose materials, or

other foreign matter by solvent, detergent washing, or other suitable

cleaning methods.

Clean masonry surfaces of mortar and grout spillage and other surface

deposits using one of the following:

a.  Nonmetallic fiber brushes and commercial muriatic acid followed
by rinsing with clean water.

b.  Brush-off blasting.

c.  Water blasting.

Do not damage masonry mortar joints or adjacent surfaces.

Leave surfaces clean and, unless otherwise required for proper adhesion,

dry prior to painting.

Masonry Surfaces to be Painted: Uniform texture and free of surface

imperfections that would impair intended finished appearance.

Masonry Surfaces to be Clear Coated: Free of discolorations and

uniform in texture after cleaning.

G.  Existing Painted Surfaces to be Repainted Surface Preparation:

1. Detergent wash and freshwater rinse.
Clean loose, abraded, or damaged coatings to substrate by hand or
power tool, SP 2 or SP 3.

3. Feather surrounding intact coating.

4.  Apply one spot coat of specified primer to bare areas, overlapping
prepared existing coating.

5. Apply one full finish coat of specified primer to entire surface.

6.  Ifan aged, plural-component material is to be topcoated, contact coating
manufacturer for additional surface preparation requirements.
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7.

8.

Application of Cosmetic Coat:

a.  Itis assumed that existing coatings have oxidized sufficiently to
prevent lifting or peeling when overcoated with paints specified.

b.  Check compatibility by application to a small area prior to starting
painting.

c.  Iflifting or other problems occur, request disposition from
Engineer.

Perform blasting as required to restore damaged surfaces. Materials,

equipment, procedures shall meet requirements of SSPC.

3.05 SURFACE CLEANING

A.  Brush-off Blast Cleaning:

1.

2.

3.

4.

5.

6.

Equipment, procedure, and degree of cleaning shall meet requirements
of SSPC SP 7.

Abrasive: Either wet or dry blasting sand, grit, or nutshell.

Select various surface preparation parameters, such as size and hardness
of abrasive, nozzle size, air pressure, and nozzle distance from surface
such that surface is cleaned without pitting, chipping, or other damage.
Verify parameter selection by blast cleaning a trial area that will not be
exposed to view.

Engineer will review acceptable trial blast cleaned area and use area as a
representative sample of surface preparation.

Repair or replace surface damaged by blast cleaning.

B.  Acid Etching:

1. After precleaning, spread the following solution by brush or plastic
sprinkling can: One part commercial muriatic acid reduced by two parts
water by volume. Adding acid to water in these proportions gives an
approximate 10 percent solution of HCI.

2. Application:

a.  Rate: Approximately 2 gallons per 100 square feet.

b.  Work acid solution into surface by hard-bristled brushes or
brooms until complete wetting and coverage is obtained.

c.  Acid will react vigorously for a few minutes, during which time
brushing shall be continued.

d.  After bubbling subsides (10 minutes), hose down remaining slurry
with high pressure clean water.

e.  Rinse immediately to avoid formation on the surface of salts that
are difficult to remove.

f. Thoroughly rinse to remove any residual acid surface condition
that may impair adhesion.
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Ensure surface is completely dry before application of coating.
Apply acid etching to obtain a “grit sandpaper” surface profile. If not,
repeat treatment.

C.  Solvent Cleaning:

I.

2.

Consists of removal of foreign matter such as oil, grease, soil, drawing
and cutting compounds, and any other surface contaminants by using
solvents, emulsions, cleaning compounds, steam cleaning, or similar
materials and methods that involve a solvent or cleaning action.

Meet requirements of SSPC SP 1.

3.06 APPLICATION

A. General:

1.

The intention of these Specifications is for existing and new, interior
and exterior masonry, concrete, metal, and submerged metal surfaces to
be painted, whether specifically mentioned or not, except as specified
otherwise. Do not paint exterior concrete surfaces, unless specifically
indicated.

2. Extent of Coating (Immersion): Coatings shall be applied to internal
vessel and pipe surfaces, nozzle bores, flange gasket sealing surfaces,
carbon steel internals, and stainless steel internals, unless otherwise
specified.

3. For coatings subject to immersion, obtain full cure for completed
system. Consult coatings manufacturer’s written instructions for these
requirements. Do not immerse coating until completion of curing cycle.

4.  Apply coatings in accordance with these Specifications and paint
manufacturers’ printed recommendations and special details. The more
stringent requirements shall apply. Allow sufficient time between coats
to assure thorough drying of previously applied paint.

5. Sand wood lightly between coats to achieve required finish.

6.  Vacuum clean surfaces free of loose particles. Use tack cloth just prior
to applying next coat.

7. Fusion Bonded Coatings Method Application: Electrostatic, fluidized
bed, or flocking.

8. Coat units or surfaces to be bolted together or joined closely to
structures or to one another prior to assembly or installation.

9.  Water-Resistant Gypsum Board: Use only solvent type paints and
coatings.

10.  On pipelines, terminate coatings along pipe runs to 1 inch inside pipe
penetrations.

11. Keep paint materials sealed when not in use.
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12.  Where more than one coat is applied within a given system, alternate
colors to provide a visual reference showing required number of coats
have been applied.

B.  Galvanized Metal, Copper, and Nonferrous Metal Alloys:

1.  Concealed galvanized, copper, and nonferrous metal alloy surfaces
(behind building panels or walls) do not require painting, unless
specifically indicated herein.

2. Prepare surface and apply primer in accordance with System No. 10
specification.
3. Apply intermediate and finish coats of the coating system appropriate

for the exposure.
C.  Porous Surfaces, Such As Concrete and Masonry:

1. Filler/Surfacer: Use coating manufacturer’s recommended product to fill
air holes, bug holes, and other surface voids or defects.

2. Prime Coat: May be thinned to provide maximum penetration and
adhesion.
a.  Type and Amount of Thinning: Determined by paint manufacturer

and dependent on surface density and type of coating.

3. Surface Specified to Receive Water Base Coating: Damp, but free of

running water, just prior to application of coating.

D.  Film Thickness and Coverage:

1. Number of Coats:

a.  Minimum required without regard to coating thickness.

b.  Additional coats may be required to obtain minimum required
paint thickness, depending on method of application, differences
in manufacturers’ products, and atmospheric conditions.

2. Application Thickness:

a. Do not exceed coating manufacturer’s recommendations.

b.  Measure using a wet film thickness gauge to ensure proper
coating thickness during application.

3. Film Thickness Measurements and Electrical Inspection of Coated

Surfaces:

a.  Perform with properly calibrated instruments.

b.  Recoat and repair as necessary for compliance with specification.

c.  Coats are subject to inspection by Engineer and coating
manufacturer’s representative.
4.  Visually inspect concrete, masonry, nonferrous metal, plastic, and wood

surfaces to ensure proper and complete coverage has been attained.
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5. Give particular attention to edges, angles, flanges, and other similar
areas, where insufficient film thicknesses are likely to be present, and
ensure proper millage in these areas.

6.  Apply additional coats as required to achieve complete hiding of
underlying coats. Hiding shall be so complete that additional coats
would not increase the hiding.

3.07 PROTECTIVE COATINGS SYSTEMS AND APPLICATION SCHEDULE

A.  Unless otherwise shown or specified, paint surfaces in accordance with the
following application schedule. In the event of discrepancies or omissions in
the following, request clarification from Engineer before starting work in

question.

B.  As shown in Finish Schedule on Drawings.

C.  System No. 2 Submerged Metal—Domestic Sewage:

Surface Prep. Paint Material Min. Coats, Cover

SP 5, White Metal Prime in accordance

Blast Cleaning with manufacturer’s
recommendations
Coal-Tar Epoxy 2 coats, 16 MDFT
-OR-
High Build Epoxy 2 coats, 16 MDFT

1. Use on the following items or areas:
a.  Metal surfaces new and existing below a plane 1 foot above

maximum liquid surface, metal surfaces above maximum liquid
surface that are a part of immersed equipment, concrete embedded
surfaces of metallic items, such as wall pipes, pipes, pipe sleeves,
access manholes, gate guides and thimbles, and structural steel,
and the following specific surfaces:

D.  System No. 3 Submerged Metal—Other:

1. Use on the following items or areas:

a.

PW\DENO003\705890
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Metal surfaces new and existing below a plane 1 foot above
maximum liquid surface, metal surfaces above maximum liquid
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System No. 4 Exposed Metal—Highly Corrosive:

Surface Prep.

Paint Material

Min. Coats, Cover

SP 10, Near-White

Epoxy Primer—

1 coat, 2.5 MDFT

Blast Cleaning Ferrous Metal
High Build Epoxy 1 coat, 4 MDFT
Polyurethane Enamel 1 coat, 3 MDFT

1. Use on the following items or areas:

a.  Exposed metal surfaces, new and existing located inside or
outside of structures and exposed to weather.

System No. 5 Exposed Metal—Mildly Corrosive:

Surface Prep.

Paint Material

Min. Coats, Cover

SP 10, Near-White

Epoxy Primer—

1 coat, 2.5 MDFT

Blast Cleaning Ferrous Metal
Polyurethane Enamel 1 coat, 3 MDFT
1. Use on the following items or areas:

a.  Exposed metal surfaces, new and existing located inside or
outside of structures and exposed to weather or in a highly humid
atmosphere, such as pipe galleries and similar areas.

System No. 6 Exposed Metal—Atmospheric:

Surface Prep.

Paint Material

Min. Coats, Cover

SP 6, Commercial
Blast Cleaning

Rust-Inhibitive Primer

1 coat, 2 MDFT

Alkyd Enamel

2 coats, 4 MDFT

1.  Use on the following items or areas:
a.  Exposed metal surfaces, new and existing located inside or
outside of structures or exposed to weather.
b.  Apply surface preparation and primer to surfaces prior to
installation. Finish coats need only be applied to surfaces exposed
after completion of construction.
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System No. 7 Concrete Encased Metal:

Surface Prep.

Paint Material

Min. Coats, Cover

SP 6, Commercial
Blast Cleaning

Coal-Tar Epoxy

2 coats, 16 MDFT

High Build Epoxy

1.  Use on the following items or areas:

a.  Use on concrete encased ferrous metals including wall pipes, pipe
sleeves, access manholes, gate guides, and thimbles; and the

following specific surfaces:

3.08 ARCHITECTURAL PAINT SYSTEMS AND APPLICATION SCHEDULE
A.  Unless otherwise shown or specified, paint surfaces in accordance with the
following application schedule. In the event of discrepancies or omissions in
the following, request clarification from Engineer before starting work in
question.
B.  As shown in Finish Schedule on Drawings.
C. System No. 106 Galvanized Metal:
Surface Prep. Paint Material Min. Coats, Cover
In accordance with Manufacturer’s 1 coat, as recommended
Paragraph Galvanized | Recommended Primer | by manufacturer
Metal, Copper, and
Nonferrous Metal
Alloy Surface
Preparation
Alkyd Enamel 2 coats, 4 MDFT
(Semigloss)
1. Use on the following items or areas:
a.  Hollow metal frames and doors.
D. System No. 108 Masonry, Flat:
Surface Prep. Paint Material Min. Coats, Cover
In accordance with Block Filler 1 coat, 75 SFPG
Paragraph Masonry
Surface Preparation
Acrylic Latex (Flat) 2 coats, 240 SFPGPC
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E. System No. 109 Masonry, Semigloss:
Surface Prep. Paint Material Min. Coats, Cover
In accordance with Block Filler 1 coat, 75 SFPG
Paragraph Masonry
Surface Preparation
Acrylic Latex 2 coats, 240 SFPGPC
(Semigloss
F.  System No. 110 Masonry Sealer:
Surface Prep. Paint Material Min. Coats, Cover
In accordance with Acrylic Sealer 2 coats, 100 SFPGPC
Paragraph Masonry
Surface Preparation
G. System No. 111 Concrete and Masonry, Stain and Seal:
Surface Prep. Paint Material Min. Coats, Cover
Concrete: In Stain, Concrete 2 coats, 250 SFPGPC
accordance with .
Paragraph Concrete Acrylic Sealer 2 coats, 100 SFPGPC
Surface Preparation
-OR-
Masonry: In
accordance with
Paragraph Masonry
Surface Preparation
H.  System No. 112 Concrete, Flat:
Surface Prep. Paint Material Min. Coats, Cover
In accordance with Acrylic Latex (Flat) 2 coats, 240 SFPGPC
Paragraph Concrete
Surface Preparation
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L. System No. 113 Concrete, Semigloss:

Surface Prep. Paint Material Min. Coats, Cover
In accordance with Acrylic Latex 2 coats, 240 SFPGPC
Paragraph Concrete (Semigloss
Surface Preparation

J. System No. 117 Concrete Masonry, Gloss Epoxy:

Surface Prep. Paint Material Min. Coats, Cover
In accordance with Block Filler 1 coat, 75 SFPG
Paragraph Masonry

Surface Preparation

Water Base Epoxy 2 coats, 300 SFPGPC
(Gloss)

K.  System No. 121 Concrete, Skid-Resistant:

Surface Prep. Paint Material Min. Coats, Cover

In accordance with Epoxy Nonskid 1 coat, 160 SFPG
Paragraph Concrete (Aggregated)
Surface Preparation

3.09 COLORS
A. Provide as selected by Owner.

B.  Proprietary identification of colors is for identification only. Selected
manufacturer may supply matches.

3.10  FIELD QUALITY CONTROL
A.  Testing Equipment:

1.  Provide calibrated electronic type dry film thickness gauge to test
coating thickness specified in mils.

2. Provide low-voltage wet sponge electrical holiday detector to test
completed coating systems, 20 mils dry film thickness or less, except
zinc primer, high-build elastomeric coatings, and galvanizing, for
pinholes, holidays, and discontinuities, as manufactured by Tinker and
Rasor, San Gabriel, CA, Model M-1.
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3. Provide high-voltage spark tester to test completed coating systems in
excess of 20 mils dry film thickness. Unit as recommended by coating
manufacturer.

B.  Testing:
1. Thickness and Continuity Testing:

a.  Measure coating thickness specified in mils with a magnetic type,
dry film thickness gauge, in accordance with SSPC PA 2. Check
each coat for correct millage. Do not make measurement before a
minimum of 8 hours after application of coating.

b.  Holiday detect coatings 20 mils thick or less, except zinc primer
and galvanizing, with low voltage wet sponge electrical holiday
detector in accordance with NACE SP0188.

c.  Holiday detect coatings in excess of 20 mils dry with high voltage
spark tester as recommended by coating manufacturer and in
accordance with NACE SP0188.

d.  After repaired and recoated areas have dried sufficiently, retest
each repaired area. Final tests may also be conducted by Engineer.

C. Inspection: Leave staging and lighting in place until Engineer has inspected
surface or coating. Replace staging removed prior to approval by Engineer.
Provide additional staging and lighting as requested by Engineer.

D. Unsatisfactory Application:

1.

If item has an improper finish color or insufficient film thickness, clean
surface and topcoat with specified paint material to obtain specified
color and coverage. Obtain specific surface preparation information
from coating manufacturer.

Evidence of runs, bridges, shiners, laps, or other imperfections is cause
for rejection.

Repair defects in accordance with written recommendations of coating
manufacturer.

E. Damaged Coatings, Pinholes, and Holidays:

1.

Hand or power sand visible areas of chipped, peeled, or abraded paint,
and feather edges. Follow with primer and finish coat. Depending on
extent of repair and appearance, a finish sanding and topcoat may be
required.

Remove rust and contaminants from metal surface. Provide surface
cleanliness and profile in accordance with surface preparation
requirements for specified paint system.

PAINTING AND COATING PW\DENO003\705890
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3. Feather edges and repair in accordance with recommendations of paint
manufacturer.

4.  Apply finish coats, including touchup and damage-repair coats in a
manner that will present a uniform texture and color-matched
appearance.

3.11 MANUFACTURER’S SERVICES

A.  Inaccordance with Section 01 43 33, Manufacturers’ Field Services, coating
manufacturer’s representative shall be present at Site as follows:

1. On first day of application of any coating system.
A minimum of two additional Site inspection visits, each for a minimum
of 4 hours, in order to provide Manufacturer’s Certificate of Proper
Installation.

3. Asrequired to resolve field problems attributable to or associated with
manufacturer’s product.

4.  To verify full cure of coating prior to coated surfaces being placed into
immersion service.

3.12 CLEANUP

A.  Place cloths and waste that might constitute a fire hazard in closed metal
containers or destroy at end of each day.

B.  Upon completion of the Work, remove staging, scaffolding, and containers
from Site or destroy in a legal manner.

C.  Remove paint spots, oil, or stains upon adjacent surfaces and floors and leave
entire job clean.

3.13 SUPPLEMENTS

A.  The supplements listed below, following “End of Section,” are a part of this
specification:

1. Paint System Data Sheet (PSDS).
2. Paint Product Data Sheet (PPDS).

END OF SECTION
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PAINT SYSTEM DATA SHEET

Complete this PSDS for each coating system, include all components of the system (surface
preparation, primer, intermediate coats, and finish coats). Include all components of a given

coating system on a single PSDS.

Paint System Number (from Spec.):

Paint System Title (from Spec.):

Coating Supplier:

Representative:

Surface Preparation:

Paint Material
(Generic)

Product Name/Number
(Proprietary)

Min. Coats, Coverage

PW\DENO003\705890
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PAINT PRODUCT DATA SHEET

Complete and attach manufacturer’s Technical Data Sheet to this PPDS for each product
submitted. Provide manufacturer’s recommendations for the following parameters at

temperature (F)/relative humidity:

Temperature/RH 50/50

70/30

90/25

Induction Time

Pot Life

Shelf Life

Drying Time

Curing Time

Min. Recoat Time

Max. Recoat Time

Provide manufacturer’s recommendations for the following:

Mixing Ratio: |

Maximum Permissible Thinning:

Ambient Temperature Limitations: min.:
Surface Temperature Limitations: min.:
Surface Profile Requirements: min.:

Attach additional sheets detailing manufacturer’s recommended storage requirements and

holiday testing procedures.

PW\DENO003\705890
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SECTION 26 05 02
BASIC ELECTRICAL REQUIREMENTS

PART 1 GENERAL

1.01 RELATED SECTIONS

A.  Requirements specified within this section apply to Division 26, Electrical. Work
specified herein shall be performed as if specified in the individual sections.

1.02 REFERENCES

A.  The following is a list of standards which may be referenced in this section:

1.

(98]

Institute of Electrical and Electronics Engineers (IEEE): 1584, Guide for
Performing Arc-Flash Calculations.

National Electrical Contractors Association (NECA).

National Electrical Manufacturers Association (NEMA): Z535.4, Product
Safety Signs and Labels.

National Fire Protection Association (NFPA):

a. 70, National Electrical Code (NEC).

b.  70E, Electrical Safety Requirements for Employee Workplaces.

1.03 SUBMITTALS

A. Action Submittals:

1.

Provide manufacturers’ data for the following:
a.  Electrical service components.
b.  Nameplates, signs, and labels.

B.  Quality Control Submittals:

1. Voltage field test results.
2. Voltage balance report.
3. Equipment line current report.
4.  Factory test certification and reports for all major electrical equipment.
5. Site test certification and reports as specified in other Division 26, Electrical
sections.
PW\DENO003\705890 BASIC ELECTRICAL REQUIREMENTS
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1.04 QUALITY ASSURANCE

A.  Provide comprehensive short circuit, protective device coordination, arc flash, and
harmonic distortion studies per Section 26 05 70, Electrical Systems Analysis.
Initial complete short circuit, protective device coordination, arc flash and
harmonic distortion studies shall be submitted, reviewed, and approved before
major electrical equipment Shop Drawings will be reviewed.

B.  Provide lightning protection design and construction for abovegrade structures per
Section 26 41 00, Facility Lightning Protection.

1.05 SCOPE OF WORK

A.  Demolish existing motor control centers as shown on the drawings. This is a
heavy retrofit project. All construction, including new equipment, retrofit of
existing equipment, and demolition of existing equipment, must be done
according to a well thought out construction sequence to minimize impact on
ongoing treatment process. Prepare a construction sequence for approval of
Engineer and Owner. Approval of construction sequence is pre-requisite to
starting construction. Any shut down required must have owner’s prior approval.

B.  Provide, install, and test two low voltage switchboards and one low voltage
motor control center.

C. Provide, install, and test modifications to existing low voltage switchboard and
low voltage motor control centers as shown.

D. Provide, install, and test two diesel engine generator sets.

E.  Furnish, install, and test low voltage site power distribution system as specified
and/or shown.

F.  Furnish and install the low voltage and control duct bank systems as shown.

G.  Furnish, install, terminate, and test all interconnecting power, control, and
instrumentation wiring as shown on the One-Line Diagrams, riser diagrams and
P&ID Drawings.

H.  Furnish and install all conduit, wiring, and field connections for all motors, motor
controllers, control devices, control panels, and electrical equipment furnished
under other divisions of these Specifications.

L. Furnish and install equipment grounding conductors sized per Table 250-122 of
the NEC unless otherwise shown on the Drawings, in all conduits throughout the
entire plant.
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J. Furnish and install raceways for the fiber optic cable system as required to
implement fiber optic data links shown on the P&ID Drawings. Install an inner
duct/outer duct system as shown and specified. Install fiber optic cable furnished
by PICS subcontractor. Termination and testing by PICS subcontractor. Provide
accurate estimate of fiber optic cable lengths to the PICS subcontractor.

K.  Furnish and install a complete raceway system for data highway cables and
specialty cables systems. Install manufacturer-supplied data highway cables and
other specialty cable systems in accordance with the system manufactures’
installation instructions. Review the raceway layout, prior to installation, with the
PICS subcontractor and cable manufacture to ensure raceway compatibility with
the systems and materials being furnished. Where redundant cables are furnished,
install cables in separate raceways.

L.  Provide support to the PICS subcontractor for installation, wiring, and termination
of all control panels, field instruments, lightning, and surge protection equipment
at process instrumentation transmitters, and computer equipment. Install vendor
furnished cables specified under other Divisions of the Specification.

M.  Furnish and install conduit, wiring, and terminations for adjustable frequency
drives, harmonic filters, and transformers furnished under other Divisions of these
Specifications.

N.  Furnish and install power wiring for all heating, ventilation, and air conditioning
(HVAC) equipment furnished under other divisions of these specifications,
including power wiring for 120-volt unit heaters, thermostats, fan motors,
dampers and other HVAC inline unit wiring shown on the Drawings.

O.  Furnish, install, and wire all site and facility lighting as shown on the Drawings.

Conduct and participate in all electrical and PICS subcontractor’s testing.
Specifically all operational readiness tests and functional acceptance tests shall be
jointly conducted by the PICS subcontractor and the Electrical subcontractor.

Q.  Furnish and install all telephone/data outlet raceway systems as shown and
required for satisfactory operation.

R.  Sequence work to meet the Contractor’s overall schedule and construction
sequence.

S.  Prepare and furnish electrical and instrumentation conduit layout Shop Drawings
for yard electrical, within and under all roads, buildings and structures to the
Engineer for approval prior to commencing work. Layouts shall include but not
be limited to equipment, pull boxes, manholes, handholes, conduit routing,
dimensioning, methods and location of supports, reinforcing, encasement,
materials, conduit sizing, equipment access, potential conflicts, building and yard
lighting, and all other pertinent technical specifications for all electrical and
instrumentation conduits and equipment to be furnished.

PW\DENO003\705890 BASIC ELECTRICAL REQUIREMENTS
MARCH 26, 2020 260502-3
OCOPYRIGHT 2020 JACOBS



Cedar Bay Water Reclamation Facility Backup Power System

1.06

1.07

PART 2

2.01

V.

The work shall include complete testing of all equipment and wiring at the
completion of work and making any necessary corrections or adjustments
necessary for the proper functioning of the system and equipment. All
workmanship shall be of the highest quality; substandard work will be rejected.

Contractor shall provide their own temporary power for miscellaneous power
(drills, pumps, etc.). Any temporary added shall be removed at job completion.

Complete coordination with other Contractors. Contractor shall coordinate with
all other Contractor’s equipment submittals and obtain all relevant submittals.

ELECTRIC AND TELEPHONE SERVICE DIVISION OF RESPONSIBILITY

A.

Incoming aerial electrical service facilities provided by the serving utility as part
of its normal obligation to customers is work provided outside this Contract.
Under this Contract provide customer required service provisions and electrical
work including, but not limited to, primary trench and backfill, primary duct
system, transformer pad site preparation, transformer pad, metering components
and associated conduit, and secondary facilities. Schedule and coordinate work of
serving utility as required to provide electric service to the Work.

Incoming telephone service facilities provided by the serving utilities as part of
their normal obligation to customers. Under this Contract provide customer
required service provisions and electrical work.

AUTHORITY HAVING JURISDICTION APPROVAL

A.

As a minimum, provide the Work in accordance with NFPA 70, National
Electrical Code (NEC). Where required by the Authority having Jurisdiction
(AHJ) or the specifications, material and equipment shall be labeled or listed by a
Nationally Recognized Testing Laboratory (NRTL) or other organization
acceptable to the AHJ, in order to provide a basis for approval under the NEC.

Materials and equipment manufactured within the scope of standards published by
Underwriters Laboratories Inc. shall conform to those standards and shall have an
applied listing mark or label by a NRTL.

Provide materials and equipment acceptable to AHJ for Class, Division, and
Group of hazardous area indicated.

PRODUCTS

GENERAL

A.

Where two or more units of the same class of material or equipment are required,
provide products of a single manufacturer. Component parts of materials or
equipment need not be products of the same manufacturer.
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Material and equipment installed in heated and ventilated areas shall be capable of
continuous operation at their specified ratings within an ambient temperature
range of 40 degrees F to 104 degrees F.

Materials and equipment installed outdoors shall be capable of continuous
operation at their specified rating within the ambient temperature range stated in
Section 01 61 00, Common Product Requirements.

Provide equipment panels installed outdoors in direct sun with sun shields.

Provide materials and equipment listed/labeled by a NRTL to UL standards where
they have been established by the agency.

Interior: Manufacturer’s standard finish color, except where specific color is
indicated. If manufacturer has no standard color, finish equipment in accordance
with ANSI No. 61, light gray color.

Exterior: White color.

2.02 NAMEPLATES

A.

B
C.
D

Material: Laminated plastic.
Attachment Screws: Stainless steel.
Color: Red, engraved to a white core.
Letter Height:

1. Pushbuttons/Selector Switches: 1/8 inch.
2. Other Electrical Equipment: 1/4 inch.

2.03 SIGNS AND LABELS

A.  Sign size, lettering, and color shall be in accordance with NEMA Z535 4.
B.  Warning labels for arc flash hazards shall be provided per NEC code.
C. Based on the results of arc-flash calculations performed as specified in
Section 26 05 70, Electrical Systems Analysis, provide appropriate warning labels
on all electrical equipment.
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PART 3

EXECUTION

3.01 GENERAL

A.

Electrical Drawings show general locations of equipment, devices, and raceway,
unless specifically dimensioned. Contractor shall be responsible for actual
location of equipment and devices and for proper routing and support of
raceways, subject to approval of Engineer. Coordinate the conduit installation
with other trades and the actual supplied equipment. Obtain information relevant
to the placement of electrical work and in case of any interference with other
work, processed as directed by the Engineer and furnished all labor and materials
necessary to complete the Work in an approved manner.

Check approximate locations of light luminaires, switches, receptacles, disconnect
switches, equipment, and other electrical system components shown on Drawings
for conflicts with openings, structural members, and components of other systems
and equipment having fixed locations. In the event of conflicts, notify Engineer in
writing. Any adjustments required in the field shall be provided at no additional
cost to the Owner.

Install work in accordance with NECA Standard of Installation, unless otherwise
specified.

Keep openings in boxes and equipment closed during construction.

Lay out work carefully in advance. Do not cut or notch any structural member or
building surface without specific approval of Engineer. Carefully perform cutting,
channeling, chasing, or drilling of floors, walls, partitions, ceilings, paving, or
other surfaces required for the installation, support, or anchorage of conduit,
raceways, or other electrical materials and equipment. Following such work,
restore surfaces to original condition.

Unless otherwise approved by the Engineer, conduit shown exposed shall be
installed exposed; conduit shown concealed shall be installed concealed.

Circuit layouts are not intended to show the number of fittings, or other
installation details. Furnish all labor and materials necessary to install and place in
satisfactory operation all power, lighting, and other electrical systems shown.
Additional circuits shall be installed wherever needed to conform to the specific
requirements of the approved equipment at no additional cost to the Owner.

Redesign of electrical or mechanical work, which is required due to the
Contractor’s use of an alternate item, arrangement or equipment and/or layout
other than specified herein, shall be done by the Contractor at his/her own
expense. Redesign and detailed plans shall be submitted to the Engineer for
approval. No additional compensation will be provided for changes in the work,
either his/her own or others, caused by such redesign.
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L. Surface mounted panel boxes, junction boxes, conduit, etc., shall be supported
with 1/2-inch spacers to provide a clearance between wall and equipment.

J. All floor mounted electrical equipment shall be placed on 4-inch thick (3/4-inch,
45-degree chamfer at all exposed edges) concrete pads, provide reinforcement,
anchors, etc.

K.  The Contractor shall coordinate with the work of the different trades so that
interferences between conduits, piping, equipment, architectural and structural
work will be avoided. All necessary offsets shall be furnished so as to take up a
minimum space and all such offsets, fittings, etc., required to accomplish this
shall be furnished and installed by the Contractor without additional expense to
the Owner. In case interference develops, the Engineer is to decide which
equipment, piping, etc., must be relocated, regardless of which was installed first.

L. Raceways and conductors for lighting, switches, receptacles, and other
miscellaneous low voltage power and signal system as specified are not shown on
the Drawings. Raceways and conductors shall be provided as required for a
complete and operating system. Homeruns, as shown on the Drawings, are to
assist the Contractor in identifying raceways to be run exposed and raceways to
be run concealed. Raceways shall be installed concealed in all finished spaces and
may be installed exposed or concealed in all process spaces. Raceways installed
exposed shall be near the ceiling or along walls of the areas through which they
pass and shall be routed to avoid conflicts with HVAC ducts, cranes hoists,
monorails, equipment hatches, doors, windows, etc. Raceways installed concealed
shall be run in the center of concrete floor slabs, above suspended ceilings, or in
partitions as required.

M. Investigate each space in the structure through which equipment must pass to
reach its final location. Coordinate shipping splits with the manufacturer to permit
safe handling and passage through restricted areas in the structure.

N.  The equipment shall be kept upright at all times during storage and handling.
When equipment must be tilted for passage through restricted areas, brace the
equipment to ensure that the tilting does not impair the functional integrity of the
equipment.

3.02 CONSTRUCTION SEQUENCE GUIDELINES

A.  Coordination: Effective coordination techniques are prerequisite to successful
sequencing. A timely coordination process is necessary to minimize or eliminate
disruptions to field work.

1. Timing — Should be performed before the equipment is installed.

2. Responsibility — Should be controlled by the General Contractor (GC).

3. Personnel — Best person: blend of foremen experience, CAD ability,
communicator.
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B.  Planning Sequences: Partnering between trades is necessary to understand each
trade’s sequencing and material and methods constraints. Productive sequences
are largely unique to each project and need to be developed as a team.

1.  Perform sequence planning like partnering.
Develop detailed work breakdowns for each trade that can be aligned with
work of other trades.
3.  Follow building models — e.g., the best way to build an interstitial space.
4.  Establish flow patterns and rates of work.

C. Material and Methods: Strategies that reduce field labor or reduce cycle times of
trades are an effective method to streamline sequences and align sequential
activities.

1. Eliminate field work through prefabrication — only assembly should be
performed in the field; no shaping, cutting, welding, etc.

2. Choose methods that EASE the FLOW (rolling scaffold, etc.).

3. Perform work WHEN it is easiest.

4. Plan material storage and movement.

D. Reliable Work Assignments: Making work assignments for crews based on
complete design information, available materials, and accessible work space is a
vital element of production. Sequence planning must endeavor to create a
predictable work environment and establish reliable production rates for crews of
sequential activities.

1. Require formal planning at the foreman level.
2. Organize design information for use in the field.
3. Track reliability of work assignments.

E.  Feedback: Data gathering on progress and potential disruption allows continuous
improvement of sequence plans. This feedback from the field plays vital role in
adjusting crew assignment and reducing interference problems that disrupt field
operations.

1. Use recurring update meetings.
Monitor all efforts of coordination, planning, and construction and the
impacts the performance has on future work.

3. Identify hindrances through planning reliability check and pass on to GC.

3.03 ANCHORING, BRACING, AND MOUNTING

A.  Equipment anchoring and mounting shall be in accordance with manufacturer’s
requirements for seismic zone criteria given in Section 01 61 00, Common
Product Requirements.
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3.04 COMBINING CIRCUITS INTO COMMON RACEWAY

A.  Homerun circuits shown on Drawings indicate functional wiring requirements for
power and control circuits. Circuits may be combined into common raceways in
accordance with the following requirements:

1. Analog control circuits from devices in same general area to same
destination.

a.

No power or AC discrete control circuits shall be combined in same
conduit with analog circuits.

b.  No Class 2 or Class 3 circuits including, but not limited to, HVAC
control circuits, fire alarm circuits, paging system circuits shall be
combined with power or Class 1 circuits.

c.  Analog circuits shall be continuous from source to destination. Do not
add TJB, splice, or combine into a multi-pair cable without
authorization of Engineer.

d.  Raceways shall be sized per General Circuit and Raceway Schedule
and shall not exceed 40 percent fill.

e.  Changes shall be documented on Record Drawings.

2. Discrete control circuits from devices in the same general area to the same
destination.

a.  No power or analog control circuits shall be combined in same
conduit with discrete circuits.

b.  No Class 2 or Class 3 circuits including, but not limited to, HVAC
control circuits, fire alarm circuits, and paging system circuits shall be
combined with power or Class 1 circuits.

c.  Raceways shall be sized per the General Circuit and Raceway
Schedule and shall not exceed 40 percent fill.

d.  Changes shall be documented on Record Drawings.

3. Power circuits from loads in same general area to same source location
(such as: panelboard, switchboard, low voltage motor control center).

a.

PW\DENO003\705890
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Lighting Circuits: Combine no more than three circuits, with separate
neutrals, to a single raceway. Contractor shall be responsible for
increasing conduit and conductor size if derating is required by NEC.
Receptacle Circuits, 120-Volt Only: Combine no more than three
circuits, with separate neutrals, to a single raceway. Provide a separate
neutral conductor for each circuit. Contractor shall be responsible for
increasing conduit and conductor size if derating is required by NEC.
All Other Power Circuits: Do not combine power circuits without
authorization of Engineer.
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3.05 NAMEPLATES, SIGNS, AND LABELS

A.  Arc Flash Protection Warning Signs: Field mark switchgear, motor control
centers, panelboards, etc. to warn qualified persons of potential arc-flash hazards.
Locate marking so to be clearly visible to persons before working on energized
equipment. Refer to Section 26 05 70, Electrical Systems Analysis for additional
requirements.

B.  Multiple Power Supply Sign: Install permanent plaque or directory at each service
disconnect location denoting other services, feeders, and branch circuits supplying
a building, and the area served by each.

C.  Equipment Nameplates:

1.  Provide a nameplate to label electrical equipment including switchgear,
switchboards, motor control centers, panelboards, motor starters,
transformers, terminal junction boxes, disconnect switches, switches and
control stations.

2. Switchgear, motor control center, dry-type transformer, and terminal
junction box nameplates shall include equipment designation.

3. Disconnect switch, starter, and control station nameplates shall include
name and number of equipment powered or controlled by that device.

4.  Switchboard and panelboard nameplates shall include equipment
designation, service voltage, and phases.

3.06 LOAD BALANCE

A. Drawings and Specifications indicate circuiting to electrical loads and distribution
equipment.

B.  Balance electrical load between phases as nearly as possible on switchboards,
panelboards, motor control centers, and other equipment where balancing is
required.

C.  When loads must be reconnected to different circuits to balance phase loads,
maintain accurate record of changes made, and provide circuit directory that lists
final circuit arrangement.

3.07 SLEEVES AND FORMS FOR OPENINGS

A.  Provide and place all sleeves for conduits penetrating floors, walls, partitions, etc.
Locate all necessary slots for electrical work and form before concrete is poured.

B.  Exact locations are required for stubbing-up and terminating concealed conduit.
Obtain Shop Drawings and templates from equipment vendors or other
subcontractors and locate the concealed conduits before the floor slab is poured.
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Where setting Drawings are not available in time to avoid delay in scheduled
floor slab pours, the Engineer may allow the installation of such conduits to be
exposed. Request for this deviation must be submitted in writing. No additional
compensation for such change will be allowed.

Seal all openings, sleeves, penetrations and slots as specified in Section 26 05 33,
Raceway and Boxes.

3.08 CUTTING AND PATCHING

A.

m o 0

e

G.

H.

Cutting and patching shall be done in a thoroughly workmanlike manner and be in
compliance with modifications and repair to concrete as specified in Division 03,
Concrete.

Install work at such time as to require the minimum amount of cutting and
patching.

Do not cut joists, beams, girders, columns, or any other structural members.
Cut openings only large enough to allow easy installation of the conduit.
Patching to be of the same kind and quality of material as was removed.

The completed patching work shall restore the surface to its original appearance
or better.

Patching of waterproofed surfaces shall render the area of the patching completely
waterproofed.

Remove rubble and excess patching materials from the premises.

3.09 CLEANING AND TOUCHUP PAINTING

A.  Cleaning: Throughout the Work, clean interior and exterior of devices and
equipment by removing debris and vacuuming.
B.  Touchup Paint:

1. Touchup scratches, scrapes and chips on exterior and interior surfaces of
devices and equipment with finish matching type, color, and consistency
and type of surface of original finish.

2. If extensive damage is done to equipment paint surfaces, refinish entire
equipment in a manner that provides a finish equal to or better than factory
finish, that meets requirements of Specification, and is acceptable to
Engineer.
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3.10 PROTECTION FOLLOWING INSTALLATION

A.  Protect materials and equipment from corrosion, physical damage, and effects of
moisture on insulation and contact surfaces.

B.  When equipment intended for indoor installation is installed at Contractor’s
convenience in areas where subject to dampness, moisture, dirt or other adverse
atmosphere until completion of construction, ensure adequate protection from
these atmospheres is provided and acceptable to Engineer.

3.11 CHECKOUT AND STARTUP

A.  Voltage Field Test:

1.

2.

Check voltage at point of termination of power company supply system to

project when installation is essentially complete and is in operation.

Check voltage amplitude and balance between phases for loaded and

unloaded conditions.

Record supply voltage (all three phases simultaneously on same graph) for

24 hours during normal working day.

a. Submit Voltage Field Test Report within 5 days of test.

Unbalance Corrections:

a.  Make written request to power company to correct condition if
balance (as defined by NEMA) exceeds 1 percent, or if voltage varies
throughout the day and from loaded to unloaded condition more than
plus or minus 4 percent of nominal.

b.  Obtain a written certification from a responsible power company
official that the voltage variations and unbalance are within their
normal standards if corrections are not made.

B.  Equipment Line Current Tests:

1.

Check line current in each phase for each piece of equipment.

Make line current check after power company has made final adjustments to
supply voltage magnitude or balance.

If any phase current for any piece of equipment is above rated nameplate
current, prepare Equipment Line Phase Current Report that identifies cause
of problem and corrective action taken.

END OF SECTION
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SECTION 26 05 04

BASIC ELECTRICAL MATERIALS AND METHODS

PART 1 GENERAL

1.01 REFERENCES

A.  The following is a list of standards which may be referenced in this section:

1.  ASTM International (ASTM):

a. A1011/A1011M, Standard Specification for Steel, Sheet, and
Strip, Hot-Rolled, Carbon, Structural, High-Strength Low Alloy
and High-Strength Low Alloy Formability.

b.  E814, Method of Fire Tests of Through-Penetration Fire Stops.

2. Canadian Standards Association (CSA).

3. Institute of Electrical and Electronics Engineers, Inc. (IEEE): 18,
Standard for Shunt Power Capacitors.

4.  International Society of Automation (ISA): RP12.06.01, Wiring
Practices for Hazardous (Classified) Locations Instrumentation—Part 1:
Intrinsic Safety.

5. National Electrical Manufacturers Association (NEMA):

a. 250, Enclosures for Electrical Equipment (1,000 Volts
Maximum).

. Cl12.1, Code for Electricity Metering.

c.  Cl12.6, Phase-Shifting Devices Used in Metering, Marking and
Arrangement of Terminals.

d. ICS 2, Industrial Control and Systems: Controllers, Contactors,
and Overload Relays Rated 600 Volts.

e.  ICS 5, Industrial Control and Systems: Control Circuit and Pilot
Devices.

f. KS 1, Enclosed and Miscellaneous Distribution Switches
(600 Volts Maximum).

6.  National Fire Protection Association (NFPA): 70, National Electrical
Code (NEC).

7.  UL:

a. 98, Standard for Enclosed and Dead-Front Switches.

b. 248, Standard for Low Voltage Fuses.

c.  486E, Standard for Equipment Wiring Terminals for use with
Aluminum and/or Copper Conductors.

d. 489, Standard for Molded-Case Circuit Breakers, Molded-Case
Switches, and Circuit Breaker Enclosures.

e. 508, Standard for Industrial Control Equipment.

f. 810, Standard for Capacitors.

g. 943, Standard for Ground-Fault Circuit-Interrupters.
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h. 1059, Standard for Terminal Blocks.
1. 1479, Fire Tests of Through-Penetration Fire Stops.

1.02 SUBMITTALS
A. Action Submittals:

1.  Provide manufacturers’ data for the following:

Control devices.

Control relays.

Circuit breakers.

Fused switches.

Nonfused switches.

Timers.

Fuses.

Magnetic contactors.

Intrinsic safety barriers.

Firestopping.

Enclosures: Include enclosure data for products having

enclosures.

2. Seismic anchorage and bracing drawings and cut sheets, as required by
Section 26 05 02, Basic Electrical Requirements.

FTTTTER e A0 o

B. Informational Submittals: Seismic anchorage and bracing calculations as
required by Section 26 05 02, Basic Electrical Requirements.

1.03 EXTRA MATERIALS

A.  Furnish, tag, and box for shipment and storage the following spare parts and
special tools:

1. Fuses, 0 Volt to 600 Volts: Six of each type and each current rating
installed.
2. Indicator Lamps, LED: Two of each type.

PART 2 PRODUCTS

2.01 MOLDED CASE CIRCUIT BREAKER THERMAL MAGNETIC, LOW
VOLTAGE

A. General:

1.  Type: Molded case.
2. Trip Ratings: 15 amps to 800 amps.
3. Voltage Ratings: 120, 240, 277, 480, and 600V ac.

BASIC ELECTRICAL MATERIALS PW\DENO003\705890
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4.  Suitable for mounting and operating in any position.
5. UL 489.

B.  Operating Mechanism:

Overcenter, trip-free, toggle type handle.

Quick-make, quick-break action.

Locking provisions for padlocking breaker in OPEN position.
ON/OFF and TRIPPED indicating positions of operating handle.
Operating handle to assume a CENTER position when tripped.

Nk W=

C.  Trip Mechanism:

—

Individual permanent thermal and magnetic trip elements in each pole.
Variable magnetic trip elements with a single continuous adjustment 3X
to 10X for frames greater than 100 amps.

Two and three pole, common trip.

Automatically opens all poles when overcurrent occurs on one pole.
Test button on cover.

Calibrated for 40 degrees C ambient, unless shown otherwise.

Do not provide single-pole circuit breakers with handle ties where
multi-pole circuit breakers are shown.

8. Do not furnish three-pole devices for two- or single-pole circuits.

N

NowvkEwWw

D.  Short Circuit Interrupting Ratings: Equal to, or greater than, available fault
current or interrupting rating as shown on Drawings.

E.  Ground Fault Circuit Interrupter (GFCI):

1. Where indicated, equip circuit breaker with ground fault sensor and
rated to trip on 4-mA to 6-mA ground fault within 0.025 second
(UL 943, Class A sensitivity, for protection of personnel).

2. Ground fault sensor shall be rated same as circuit breaker.

3. Push-to-test button.

F.  Equipment Ground Fault Interrupter (EGFI): Where indicated, equip circuit
breaker specified above with ground fault sensor and rated to trip on 30-mA
ground fault (UL-listed for equipment ground fault protection).

G.  Accessories: Shunt trip, auxiliary switches, handle lock ON devices,
mechanical interlocks, key interlocks, unit mounting bases, double lugs as
shown or otherwise required. Shunt trip operators shall be continuous duty
rated or have coil-clearing contacts.

PW\DENO003\705890 BASIC ELECTRICAL MATERIALS
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H.

Connections:

1. Supply (line side) at either end.
Mechanical wire lugs, except crimp compression lugs where shown.

3. Lugs removable/replaceable for breaker frames greater than
100 amperes.

4. Suitable for 75 degrees C rated conductors without derating breaker or
conductor ampacity.

5. Use bolted bus connections, all devices.

Enclosures for Independent Mounting:

1.  Asindicated on Drawings and required elsewhere in these
Specifications.

2. Service Entrance Use: Breakers in required enclosure and required
accessories shall be UL 489 listed.

3. Interlock: Enclosure and switch shall interlock to prevent opening cover

with switch in the ON position. Provide bypass feature for use by
qualified personnel.

2.02 FUSED SWITCH, INDIVIDUAL, LOW VOLTAGE

A. UL 98 listed for use and location of installation.
B. NEMAKS 1.
C.  Short Circuit Rating: 200,000 amps rms symmetrical with Class R, Class J, or
Class L fuses installed.
D.  Quick-make, quick-break, motor rated, load-break, heavy-duty (HD) type with
external markings clearly indicating ON/OFF positions.
E.  Connections:
1.  Mechanical lugs, except crimp compression lugs where shown.
2. Lugs removable/replaceable.
3. Suitable for 75 degrees C rated conductors at NEC 75 degrees C
ampacity.
F.  Fuse Provisions:
1.  30-amp to 600-amp rated shall incorporate rejection feature to reject all
fuses except Class R.
2. 601-amp rated and greater shall accept Class L fuses, unless otherwise
shown.
BASIC ELECTRICAL MATERIALS PW\DENO003\705890
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G. Enclosures: See Article Enclosures.

H. Interlock: Enclosure and switch to prevent opening cover with switch in ON
position. Provide bypass feature for use by qualified personnel.

2.03 NON-FUSED SWITCH, INDIVIDUAL, LOW VOLTAGE

A. NEMAKS 1.

B.  Quick-make, quick-break, motor rated, load-break, heavy-duty (HD) type with
external markings clearly indicating ON/OFF positions.

C.  Lugs: Suitable for use with 75 degrees C wire at NEC 75 degrees C ampacity.
D. Auxiliary Contact:

1. Operation: Make before power contacts make, and break before power
contacts break.

2. Contact Rating: 7,200VA make, 720V A break, at 600V, NEMA ICS 5
Designation A600.

E.  Enclosures: As indicated on Drawings and required elsewhere in these
Specifications.

F.  Interlock: Enclosure and switch to prevent opening cover with switch in ON
position. Provide bypass feature for use by qualified personnel.

2.04 FUSE, 250-VOLT AND 600-VOLT

A. Power Distribution, General:

1. Current-limiting, with 200,000 ampere rms interrupting rating.
2. Provide to fit mountings specified with switches.
3. UL 248.

B.  Power Distribution, Ampere Ratings 1 Amp to 600 Amps:

1.  Class: RK-1.
Type: Dual element, with time delay.

3.  Manufacturers and Products:
a.  Bussmann; Types LPS-RK (600 volts) and LPN-RK (250 volts).
b.  Littelfuse; Types LLS-RK (600 volts) and LLN-RK (250 volts).

C.  Power Distribution, Ampere Ratings 601 Amps to 6,000 Amps:

1.  Class: L.
2. Double O-rings and silver links.

PW\DENO003\705890 BASIC ELECTRICAL MATERIALS
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3. Manufacturers and Products:
a.  Bussmann; Type KRP-C.
b.  Littelfuse, Inc.; Type KLPC.

Ferrule:

600V or less, rated for applied voltage, small dimension.

Ampere Ratings: 1/10 amp to 30 amps.

Dual-element time-delay, time-delay, or nontime-delay as required.
Provide with blocks or holders as indicated and suitable for location and
use.

5. Manufacturers:

a. Bussmann.

b. Littlefuse, Inc.

=

2.05 PUSHBUTTON, INDICATING LIGHT, AND SELECTOR SWITCH

A.  Contact Rating: 7,200VA make, 720V A break, at 600V, NEMA ICS 5
Designation A600.
B.  Selector Switch Operating Lever: Standard.
C. Indicating Light: LED, full voltage, Push-to-Test.
D.  Pushbutton Color:
1.  ON or START: Green.
2. OFF or STOP: Red.
E.  Pushbutton and selector switch lockable in OFF position where indicated.
F.  Legend Plate:
1.  Material: Aluminum.
Engraving: Enamel filled in high contrasting color.
3. Text Arrangement: 11-character/spaces on one line, 14-character/spaces
on each of two lines, as required, indicating specific function.
4.  Letter Height: 7/64 inch.
G. Manufacturers and Products:
1. Heavy-Duty, Oil-Tight Type:
a. General Electric Co.; Type CR 104P.
b.  Square D Co.; Type T.
c.  Eaton/Cutler-Hammer; Type 10250T.
BASIC ELECTRICAL MATERIALS PW\DENO003\705890
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2. Heavy-Duty, Watertight, and Corrosion-Resistant Type:
a. Square D Co.; Type SK.
b.  General Electric Co.; Type CR 104P.
c.  Eaton/Cutler-Hammer; Type E34.
d.  Crouse-Hinds; Type NCS.

2.06 TERMINAL BLOCK, 600 VOLTS

A.

B.

UL 486E and UL 1059.
Size components to allow insertion of necessary wire sizes.

Capable of termination of control circuits entering or leaving equipment,
panels, or boxes.

Screw clamp compression, dead front barrier type, with current bar providing
direct contact with wire between compression screw and yoke.

Yoke, current bar, and clamping screw of high strength and high conductivity
metal.

Yoke shall guide all strands of wire into terminal.

Current bar shall ensure vibration-proof connection.

Terminals:

1. Capable of wire connections without special preparation other than
stripping.

2. Capable of jumper installation with no loss of terminal or rail space.

3.  Individual, rail mounted.

Marking system, allowing use of preprinted or field-marked tags.

Manufacturers:
1. Weidmuller, Inc.
2. Ideal.

3.  Electrovert USA Corp.

2.07 MAGNETIC CONTROL RELAY

A.

B.

Industrial control with field convertible contacts rated 10 amps continuous,
7,200VA make, 720V A break.

NEMA ICS 2, Designation: A600 (600 volts).

PW\DENO003\705890 BASIC ELECTRICAL MATERIALS
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C. Time Delay Relay Attachment:

1.  Pneumatic type, timer adjustable from 0.2 second to 60 seconds
(minimum), or as indicated on Drawings.
2. Field convertible from ON delay to OFF delay and vice versa.

D. Latching Attachment: Mechanical latch, having unlatching coil and coil
clearing contacts.

E. Manufacturers and Products:

1.  Eaton/Cutler-Hammer; D26 Type M.
2. General Electric Co.; Type CR120B.
3. Square D; Type X.

2.08 TIME DELAY RELAY

A. Industrial relay with contacts rated 5 amps continuous, 3,600V A make,
360VA break.

NEMA ICS 2 Designation: B150 (150 volts).
Solid-state electronic, field convertible ON/OFF delay.

One normally open and one normally closed contact (minimum).

m o 0 @

Repeat accuracy plus or minus 2 percent.

e

Timer adjustment from 1 second to 60 seconds, unless otherwise indicated on
Drawings.

G. Manufacturers and Products:

1.  Square D Co.; Type XO.
2. Eaton/Cutler-Hammer; Type D26MR.
3. General Electric Co.; Type CR120.

2.09 RESET TIMER
A.  Drive: Synchronous motor, solenoid-operated clutch.
B.  Mounting: Semiflush panel.
C.  Contacts: 10 amps, 120 volts.
D. Manufacturers and Products:

1. Eagle Signal Controls; Bulletin 125.
2. Automatic Timing and Controls; Bulletin 305.

BASIC ELECTRICAL MATERIALS PW\DENO003\705890
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2.10 ELAPSED TIME METER
A.  Drive: Synchronous motor.
B.  Range: 0 hour to 99,999.9 hours, nonreset type.
C.  Mounting: Semiflush panel.
D. Manufacturers and Products:
1. General Electric Co.; Type 240, 2-1/2-inch Big Look.
2. Eagle Signal Controls; Bulletin 705.
2.11 MAGNETIC CONTACTOR
A. UL listed.
B.  Electrically operated, electrically held.
C.  Main Contacts:
1. Power driven in one direction with mechanical spring dropout.
2. Silver alloy with wiping action and arc quenchers.
3. Continuous-duty, rated 30 amperes, or as shown on Drawings.
4.  Poles: Three, or as shown on Drawings.
D.  Control: Two-wire.
E.  Auxiliary Contacts: Quantity as shown on Drawings, rated 7200V A make,
720V A break, at 600V, A600 per NEMA ICS 5.
F.  Enclosures: As indicated on Drawings and required elsewhere in these
Specifications.
G.  Manufacturers and Products:
1. Eaton/Cutler-Hammer; Class A201.
2. General Electric Co.; CR 353.
3. Square D Co.; Class 8910.
2.12 PHASE MONITOR RELAY
A.  Features:
1. Voltage and phase monitor relay shall drop out on low voltage, voltage
unbalance, loss of phase, or phase reversal.
PW\DENO003\705890 BASIC ELECTRICAL MATERIALS
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B.

3.
4.
5.

Contacts: Single-pole, double-throw, 10 amperes, 120/240V ac. Where
additional contacts are shown or required, provide magnetic control
relays.

Adjustable trip and time delay settings.

Transient Protection: 1,000V ac.

Mounting: Multipin plug-in socket base.

Manufacturer and Product: Automatic Timing and Controls; SLD Series.

2.13 MAGNETIC LIGHTING CONTACTOR

A.  Comply with NEMA ICS 2; provide UL 508 listing.
B.  Electrically operated by dual-acting, single coil mechanism.
C.  Inherently interlocked and electrically held in the CLOSED position.
D. Main Contacts:
1.  Double-break, continuous-duty, rated 30 amperes, 600 volts, withstand
rating of both 22,000 amps rms symmetrical at 250 volts,
and 14,000 amps rms symmetrical at 480 volts.
2. Marked for LED, electric discharge lamps, tungsten, and general
purpose loads.
3. Position not dependent on gravity, hooks, latches, or semipermanent
magnets.
4.  Capable of operating in any position.
5. Visual indication for each contact.
E.  Auxiliary contact relay for two-wire control.
F.  One normally open and one normally closed auxiliary contact rated
10 amperes continuous, 7,200VA make, 720V A break with NEMA
designation of A600 (600 volts).
Fully rated neutral terminal.
H.  Provision for remote pilot lamp with use of auxiliary contacts.
L Clamp type, self-rising terminal plates for solderless connections.
J. Enclosures: See Article Enclosures.
K.  Manufacturers and Products:
1.  ASCO.
2. Eaton/Cutler-Hammer; Class A202.
BASIC ELECTRICAL MATERIALS PW\DENO003\705890
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3. General Electric Co.; Class 360 (electrically held).
4.  Square D; Class 8903, Type L (electrically held).

2.14 SUPPORT AND FRAMING CHANNELS

A.

Carbon Steel Framing Channel:

1. Material: Rolled, mild strip steel, 12-gauge minimum, ASTM A1011/
A1011M, Grade 33.
2. Finish: Hot-dip galvanized after fabrication.

Paint Coated Framing Channel: Carbon steel framing channel with electro-
deposited rust inhibiting acrylic or epoxy paint.

PVC-Coated Framing Channel: Carbon steel framing channel with 40-mil
polyvinyl chloride coating.

Stainless Steel Framing Channel: Rolled, Type 316 stainless steel, 12-gauge
minimum.

Extruded Aluminum Framing Channel:

1.  Material: Extruded from Type 6063-T6 aluminum alloy.
2. Fittings fabricated from Alloy 5052-H32.

Nonmetallic Framing Channel:

1. Material: Fire retardant, fiber reinforced vinyl ester resin.
2. Channel fitting of same material as channel.
3. Nuts and bolts of long glass fiber reinforced polyurethane.

Manufacturers:
1. B-Line Systems, Inc.

2. Unistrut Corp.
3.  Aickinstrut.

2.15 SWITCHBOARD MATTING

A. Provide matting having a breakdown of 20 kV minimum.

B.  Manufacturer: U.S. Mat and Rubber Company.
PW\DENO003\705890 BASIC ELECTRICAL MATERIALS
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2.16 FIRESTOPS

A.  General:
1. Provide UL 1479 classified hourly fire rating equal to, or greater than,
the assembly penetrated.
2. Prevent the passage of cold smoke, toxic fumes, and water before and
after exposure to flame.
3. Sealants and accessories shall have fire-resistance ratings as established

by testing identical assemblies in accordance with ASTM E814, by UL,
or other testing and inspection agency acceptable to authorities having
jurisdiction.

B.  Firestop System:

1.

2.

Formulated for use in through-penetration firestopping around cables,
conduit, pipes, and duct penetrations through fire-rated walls and floors.
Fill, Void, or Cavity Material: 3M Brand Fire Barrier Caulk CP25,
Putty 303, Wrap/Strip FS195, Composite Sheet CS195 and Penetration
Sealing Systems 7902 and 7904 Series.

Two-Part, Foamed-In-Place, Silicone Sealant: Dow Corning Corp. Fire
Stop Foam, General Electric Co. Pensil 851.

Fire Stop Devices: See Section 26 05 33, Raceway and Boxes, for
raceway and cable fittings.

2.17 ENCLOSURES

A.  Finish: Aluminum, and Type 304 stainless steel, structural and enclosure parts
shall be completely painted using an electrodeposition process so interior and
exterior surfaces, as well as bolted structural joints, have a complete finish
coat on and between them.

B.  Color: Manufacturer’s standard color (ANSI No. 61, Sky Blue Grey)
baked-on enamel, unless otherwise indicated on Drawings or elsewhere in
these Specifications.

C.  Barriers: Provide non-metallic barriers within enclosures to separate wiring of
different systems and voltage.

BASIC ELECTRICAL MATERIALS PW\DENO003\705890
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D. Enclosure Selections:

1. Except as indicated otherwise on Drawings or in these Specifications,
provide electrical enclosures according to the following table:

Enclosures
Location Finish Environment | NEMA 250 Type
Indoor Unfinished Dry 12
Indoor and Any Wet/Damp 3R or 4X as shown
Outdoor on the Drawings

PART 3 EXECUTION
3.01 GENERAL

A. Install equipment in accordance with manufacturer’s recommendations.
3.02 PUSHBUTTON, INDICATING LIGHT, AND SELECTOR SWITCH

A. Install heavy-duty, oil-tight type in nonhazardous, indoor, dry locations,
including motor control centers, control panels, and individual stations, unless
otherwise shown.

B. Install heavy-duty, watertight and corrosion-resistant type in nonhazardous,
outdoor, or normally wet areas, unless otherwise shown.

3.03 SUPPORT AND FRAMING CHANNEL

A.  Install where required for mounting and supporting electrical equipment,
raceway, and cable tray systems.

B.  Channel Type:

1.  Interior, Wet or Dry (Noncorrosive) Locations:
a.  Aluminum Raceway: Aluminum framing channel, and Type 304
stainless steel hardware.
b.  Steel Raceway and Other Systems Not Covered: Type 304
stainless steel framing channel and hardware.

2. Outdoor, Noncorrosive Locations:
a. Steel Raceway: Type 304 stainless steel framing channel and
hardware.

b.  Aluminum Raceway and Other Systems Not Covered: Aluminum
framing channel and Type 304 stainless steel hardware.
3. Aluminum Railings: Devices mounted on aluminum railing shall use
aluminum framing channel.

PW\DENO003\705890 BASIC ELECTRICAL MATERIALS
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C.

Paint cut ends prior to installation with the following:

Carbon Steel Channel: Zinc-rich primer.

Painted Channel: Rust-inhibiting epoxy or acrylic paint.
Nonmetallic Channel: Epoxy resin sealer.

PVC-Coated Channel: PVC patch.

P

3.04 SWITCHBOARD MATTING

A.

Install 36-inch width at switchgear, switchboard, motor control centers, and
panelboards.

Matting shall run full length of all sides of equipment that have operator
controls or afford access to devices.

Provide in front of all electrical panels in buildings, rooms, and other walk-in
style enclosures.

3.05 FIRESTOPS

A. Install in strict conformance with manufacturer’s instructions. Comply with
installation requirements established by testing and inspecting agency.

B.  Sealant: Install sealant including forming, packing, and other accessory
materials, to fill openings around electrical services penetrating floors and
walls, to provide firestops with fire-resistance ratings indicated for floor or
wall assembly in which penetration occurs.

END OF SECTION
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SECTION 26 05 05
CONDUCTORS

PART 1 GENERAL

1.01 REFERENCES

A. The following is a list of standards which may be referenced in this section:

1.  Association of Edison Illuminating Companies (AEIC): CS 8,
Specification for Extruded Dielectric Shielded Power Cables Rated
5 kV through 46 kV.
2. ASTM International (ASTM):
a.  A167, Standard Specification for Stainless and Heat-Resisting
Chromium-Nickel Steel Plate, Sheet, and Strip.
b. B3, Standard Specification for Soft or Annealed Copper Wire.
c. B8, Standard Specification for Concentric-Lay-Stranded Copper
Conductors, Hard, Medium-Hard, or Soft.
d.  B496, Standard Specification for Compact Round Concentric-
Lay-Stranded Copper Conductors.
3.  Institute of Electrical and Electronics Engineers, Inc. (IEEE):
a. 48, Standard Test Procedures and Requirements for Alternating-
Current Cable Terminations Used on Shielded Cables Having
Laminated Insulation Rated 2.5 kV through 765 kV or Extruded
Insulation Rated 2.5 kV Through 500 kV.
b. 386, Standard for Separable Insulated Connector Systems for
Power Distribution Systems Above 600V.
c. 404, Standard for Extruded and Laminated Dielectric Shielded
Cable Joints Rated 2500 V to 500000 V.
4.  Insulated Cable Engineer’s Association, Inc. (ICEA):
a. S-58-679, Standard for Control Cable Conductor Identification.
b.  S-73-532, Standard for Control Thermocouple Extensions and
Instrumentation Cables.
c.  T-29-520, Conducting Vertical Cable Tray Flame Tests with
Theoretical Heat Input of 210,000 Btu/hour.
5. National Electrical Manufacturers’ Association (NEMA):
a. CC 1, Electric Power Connectors for Substations.
b. WC 57, Standard for Control, Thermocouple Extension, and
Instrumentation Cables.
c. WC 70, Standard for Power Cables Rated 2000 Volts or Less for
the Distribution of Electrical Energy.
d. WC 71, Standard for Nonshielded Cables Rated 2001-5000 Volts
for Use in the Distribution of Electric Energy.
e. WC 74, 5-46 kV Shielded Power Cable for Use in the
Transmission and Distribution of Electric Energy.
PW\DENO003\705890 CONDUCTORS
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6.  National Fire Protection Association (NFPA):
a. 70, National Electrical Code (NEC).
b. 262, Standard Method of Test for Flame Travel and Smoke of
Wires and Cables for Use in Air-Handling Spaces.
7.  Telecommunications Industry Association (TIA): TIA-568-C,
Commercial Building Telecommunications Cabling Standard.
8. Underwriters Laboratories Inc. (UL):
a. 13, Standard for Safety for Power-Limited Circuit Cables.
b. 44, Standard for Safety for Thermoset-Insulated Wires and
Cables.
62, Standard for Safety for Flexible Cord and Cables.
486A-486B, Standard for Safety for Wire Connectors.
486C, Standard for Safety for Splicing Wire Connectors.
510, Standard for Safety for Polyvinyl Chloride, Polyethylene,
and Rubber Insulating Tape.
854, Standard for Safety for Service-Entrance Cables.
1072, Standard for Safety for Medium-Voltage Power Cables.
1. 1277, Standard for Safety for Electrical Power and Control Tray
Cables with Optional Optical-Fiber Members.
1569, Standard for Safety for Metal-Clad Cables.
1581, Standard for Safety for Reference Standard for Electrical
Wires, Cables, and Flexible Cords.

™o ao

B

~

1.02 SUBMITTALS
A. Action Submittals:

1.  Wire and cable descriptive product information.
. Wire and cable accessories descriptive product information.
3.  Cable Pulling Calculations:
a.  Calculations shall be submitted and reviewed before cable
installation.
b.  Provide cable pulling calculations for the following cable
installations:
1)  Multi-conductor 600-volt cable sizes larger than
No. 2 AWG that cannot be hand pulled.
2)  Power and control conductor, and control and
instrumentation cable installations in ductbanks.
3)  Feeder circuits, single conductors No. 4/0 and larger.

B.  Informational Submittals: Certified Factory Test Report for conductors
600 volts and below.
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1.03 QUALITY ASSURANCE

A.  Authority Having Jurisdiction (AHJ):

PART 2

1. Provide the Work in accordance with NFPA 70. Where required by the
AHJ, material and equipment shall be labeled or listed by a nationally
recognized testing laboratory or other organization acceptable to the
AHJ in order to provide a basis for approval under NEC.

2. Materials and equipment manufactured within the scope of standards
published by Underwriters Laboratories Inc. shall conform to those
standards and shall have an applied UL listing mark.

PRODUCTS

2.01 CONDUCTORS 600 VOLTS AND BELOW

A.  Conform to applicable requirements of NEMA WC 70.
B.  Conductor Type:
1.  120-Volt and 277-Volt Lighting, 10 AWG and Smaller: Solid copper.
2. 120-Volt Receptacle Circuits, 10 AWG and Smaller: Solid copper.
3. All Other Circuits: Stranded copper.
C. Insulation: THHN/THWN-2, except for sizes No. 6 and larger, with
XHHW-2 insulation.
D. Direct Burial and Aerial Conductors and Cables:
1.  Type USE/RHH/RHW insulation, UL 854 listed, or
Type RHW-2/USE-2.
2. Conform to physical and minimum thickness requirements of
NEMA WC 70.
E.  Flexible Cords and Cables:
1.  Type SOW-A/50 with ethylene propylene rubber insulation in
accordance with UL 62.
2. Conform to physical and minimum thickness requirements of
NEMA WC 70.
PW\DENO003\705890 CONDUCTORS
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2.02 600-VOLT RATED CABLE

A.  General:

1. Type TC, meeting requirements of UL 1277, including Vertical Tray
Flame Test at 70,000 Btu per hour, and NFPA 70, Article 340, or UL 13
meeting requirements of NFPA 70, Article 725.

2. Permanently and legibly marked with manufacturer’s name, maximum
working voltage for which cable was tested, type of cable, and UL
listing mark.

3. Suitable for installation in open air, in cable trays, or conduit.

4. Minimum Temperature Rating: 90 degrees C dry locations,

75 degrees C wet locations.
5. Overall Outer Jacket: PVC, flame-retardant, sunlight- and oil-resistant.
B.  Type 1, Multiconductor Control Cable:
1.  Conductors:
a. 14 AWG, seven-strand copper.
b.  Insulation: 15-mil PVC with 4-mil nylon.
c. UL 1581 listed as Type THHN/THWN rated VW-1.
d.  Conductor group bound with spiral wrap of barrier tape.
e. Color Code: In accordance with ICEA S-58-679, Method 1,
Table 2.

2. Cable: Passes the ICEA T-29-520, 210,000 Btu per hour Vertical Tray
Flame Test.

3. Cable Sizes:

Max. Outside Diameter | Jacket Thickness
No. of Conductors (Inches) (Mils)
3 0.41 45
5 0.48 45
7 0.52 45
12 0.72 60
19 0.83 60
25 1.00 60
37 1.15 80
4.  Manufacturers:
a.  Okonite Co.
b.  Southwire.
c.  Or approved equal.
CONDUCTORS PW\DENO003\705890
260505-4 MARCH 26, 2020

O©COPYRIGHT 2020 JACOBS



Cedar Bay Water Reclamation Facility Backup Power System

C.  Type 2, Multiconductor Power Cable:

1.

General:

a.  Meet or exceed UL 1581 for cable tray use.
b.  Meet or exceed UL 1277 for direct burial and sunlight-resistance.
C. Overall Jacket: PVC.

2. Conductors:
a. Class B stranded, coated copper.
b.  Insulation: Chemically cross-linked ethylene-propylene or cross-
linked polyethylene.
c. UL rated VW-1 or listed Type XHHW-2.
d.  Color Code:
1)  Conductors, size 8 AWG and smaller, colored conductors,
ICEA S-58-679, Method 1, Table 1.
2)  Conductors, size 6 AWG and larger, ICEA S-73-532,
Method 4.
3. Cable shall pass ICEA T-29-520, 210,000 Btu per hour Vertical Tray
Flame Test.
4.  Cable Sizes:
No. of Max. Nominal
Minimum Current Outside Jacket
Conductor Ground Carrying Diameter | Thickness
Size Wire Size | Conductors | (Inches) (Mils)
12 12 2 0.42 45
3 0.45
4 0.49
10 10 2 0.54 60
3 0.58
4 0.63
8 10 3 0.66 60
4 0.75
6 8 3 0.74 60
4 0.88
4 6 3 0.88 60
4 1.04 80
2 6 3 1.01 80
4 1.16
1 6 3 1.10 80
4 1.25
1/0 6 3 1.22 80
4 1.35
PW\DENO003\705890 CONDUCTORS
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No. of Max. Nominal
Minimum Current Outside Jacket
Conductor | Ground Carrying | Diameter | Thickness

Size Wire Size | Conductors | (Inches) (Mils)
2/0 4 3 1.32 80

4 1.53
3/0 4 3 1.40 80

4 1.60
4/0 4 3 1.56 80

4 1.78 110

5. Manufacturers:

a.  Okonite Co.
b.  Southwire.
C. Or approved equal.

D. Type 3, 16 AWG, Twisted, Shielded Pair, Instrumentation Cable: Single pair,
designed for noise rejection for process control, computer, or data log
applications meeting NEMA WC 57 requirements.

1. Outer Jacket: 45-mil nominal thickness.
Individual Pair Shield: 1.35-mil, double-faced aluminum/synthetic
polymer overlapped to provide 100 percent coverage.
Dimension: 0.31-inch nominal OD.
4. Conductors:
a. Bare soft annealed copper, Class B, seven-strand concentric,
meeting requirements of ASTM B8.
b. 20 AWG, seven-strand tinned copper drain wire.
C. Insulation: 15-mil nominal PVC.
d.  Jacket: 4-mil nominal nylon.
e. Color Code: Pair conductors, black and red.
5. Manufacturers:
a.
b.
c.
d.

(98]

Okonite Co.

Alpha Wire Corp.
Belden.

Or approved equal.

E. Type 4, 16 AWG, Twisted, Shielded Triad Instrumentation Cable: Single
triad, designed for noise rejection for process control, computer, or data log
applications meeting NEMA WC 57 requirements.

1. Outer Jacket: 45-mil nominal.
2. Individual Pair Shield: 1.35-mil, double-faced aluminum/synthetic
polymer, overlapped to provide 100 percent coverage.

CONDUCTORS
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Dimension: 0.32-inch nominal OD.

4. Conductors:

a.

()]
poorzoao o

Bare soft annealed copper, Class B, seven-strand concentric,
meeting requirements of ASTM B8.

20 AWG, seven-strand, tinned copper drain wire.

Insulation: 15-mil nominal PVC.

Jacket: 4-mil nylon.

Color Code: Triad conductors black, red, and blue.

anufacturers:

Okonite Co.

Alpha Wire Corp.
Belden.

Or approved equal.

F.  Type5, 18 AWG, Multitwisted Shielded Pairs, with a Common Overall
Shield, Instrumentation Cable: Designed for use as instrumentation, process
control, and computer cable, meeting NEMA WC 57 requirements.

1. Conductors:

oo o

g.

Bare soft annealed copper, Class B, seven-strand concentric, in
accordance with ASTM B8.

Tinned copper drain wires.

Pair drain wire size AWG 20, group drain wire size AWG 18.
Insulation: 15-mil PVC.

Jacket: 4-mil nylon.

Color Code: Pair conductors, black and red with red conductor
numerically printed for group identification.

Individual Pair Shield: 1.35-mil, double-faced aluminum/synthetic
polymer.

2. Cable Shield: 2.35-mil, double-faced aluminum/synthetic polymer,
overlapped for 100 percent coverage.
3. Cable Sizes:

PW\DENO003\705890
MARCH 26, 2020

Maximum Outside Nominal Jacket
Diameter Thickness
Number of Pairs (Inches) (Mils)

4 0.50 45
8 0.68 60
12 0.82 60
16 0.95 80
24 1.16 80
36 1.33 80
50 1.56 80
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4. Manufacturers:
a. Okonite Co.
b.  Alpha Wire Corp.
C. Belden.
d.  Orapproved equal.

G. Type 6, 18 AWG, Multitwisted Pairs with Common Overall Shield
Instrumentation Cable: Designed for use as instrumentation, process control,
and computer cable meeting NEMA WC 57.

1.  Conductors:

Bare soft annealed copper, Class B, seven-strand concentric, in

accordance with ASTM BS.

Tinned copper drain wire size AWG 18.

Insulation: 15-mil nominal PVC.

Jacket: 4-mil nylon.

Color Code: Pair conductors, black and red with red conductor

numerically printed for group identification.

2. Cable Shield: 2.35-mil, double-faced aluminum/synthetic polymer,
overlapped for 100 percent coverage.

°opo o

Maximum Outside Nominal Jacket
Cable Sizes: Diameter Thickness
Number of Pairs (Inches) (Mils)
4 0.48 45
8 0.63 60
12 0.75 60
16 0.83 60
24 1.10 80
36 1.21 80
50 1.50 80
3. Manufacturers:
a. Okonite Co.
b. Alpha Wire Corp.
C. Belden.
d.  Or approved equal.

H. Type 7, Multiconductor Metal-Clad (UL Type MC) Power Cable:

1.  Meeting requirements of UL 44 and UL 1569.
2. Conductors:
a.  Class B stranded, coated copper.
b.  Insulation: 600-volt cross-linked polyethylene, UL Type XHHW
or EPR.
c.  Grounding Conductors: Bare, stranded copper.

CONDUCTORS PW\DENO003\705890
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3. Sheath:

a. UL listed Type MC.
b.  Continuous welded, corrugated aluminum sheath.
C. Suitable for use as grounding conductor.
4. Outer Jacket: PVC per UL 1569.
5. Cable shall pass ICEA T-29-520, 210,000 Btu per hour Vertical Tray

Flame Test.
6. Cable Sizes:
Minimum Max.
Ground No. of Outside Jacket
Conductor | Wire Size Insulated Diameter | Thickness
Size (AWG) Conductors (Inches) (Mils)

12 AWG 12 or 3x16 3 0.79 50
4 0.85

10 AWG 10 or 3x14 3 0.82 50
4 0.90

8 AWG 10 or 3x14 3 0.85 50
4 1.00

6 AWG 8 or 3x12 3 0.99 50
4 1.10

4 AWG 8 or 3x12 3 1.08 50
4 1.20

2 AWG 6 or 3x10 3 1.24 50
4 1.45

1 AWG 6 or 3x10 3 1.40 50
4 1.55

1/0 KCM 6 or 3x10 3 1.52 50
4 1.60

2/0 AWG 4 or 3x8 3 1.67 50
4 1.75

4/0 AWG 4 or 3x8 3 1.93 60
4 2.10

250 KCM 4 or 3x8 3 2.11 60
4 2.20

350 KCM 3 or 3x8 3 2.39 60
4 2.50

500 KCM 2 or 3x8 3 2.80 75
4 2.90
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7. Manufacturers and Products:
a.  Okonite Co.; Type CLX.
b.  Southwire Type MC.
c. General Cable, CCW Armored Power.
d.  Orapproved equal.

L. Type 8, Multiconductor Adjustable Frequency Drive Power Cable:

1. Conductors:
a. Class B, stranded coated copper.
b.  Insulation: 600-volt cross-linked polyethylene, UL

Type XHHW-2.
c.  Grounding Conductors: Insulated stranded copper.
2. Sheath:

a. UL 1277 Type TC, 90 degrees C.
b.  Continuous shield, Al/polyester foil, drain wires, overall copper
braid.

3. Outer Jacket: Polyvinyl chloride (PVC) per UL 1569.
4.  Cable Sizes:
Minimum Max. Minimum
Ground No. of Outside Jacket
Conductor | Wire Size Insulated Diameter | Thickness
Size (AWG) Conductors | (Inches) (Mils)
12 AWG 12 4 0.655 50
10 AWG 10 4 0.769 50
8 AWG 8 4 0.940 50
6 AWG 6 4 1.038 50
4 AWG 4 4 1.180 50
2 AWG 2 4 1.351 50
5. Manufacturers and Products:

a.  Alpha Wire; Series V.

b.  Belden; Series 29500.

c. LAPP USA; OLFLEX VFD Slim.
d.  Orapproved equal.

J. Type 9, Multiconductor Metal-Clad (UL Type MC) Power Cable for
Adjustable Frequency Drive Applications:

1.  Meeting requirements of UL 44 and UL 1569.

CONDUCTORS
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2. Conductors:
a.  Class B, stranded coated copper.
b.  Insulation: 600-volt cross-linked polyethylene, UL Type XHHW

or EPR.
c.  Grounding Conductors: Bare, stranded copper. Provide three
symmetrical grounding conductors.
3. Sheath:
a. UL listed Type MC.
b.  Continuous welded, corrugated aluminum sheath.
c.  Suitable for use as grounding conductor.

4.  Outer Jacket: PVC per UL 1569.

5. Cable shall pass ICEA T-29-520, 210,000 Btu per hour Vertical Tray
Flame Test.

6.  Cable Sizes:

Minimum Max.
Ground No. of Outside Jacket
Conductor | Wire Size Insulated Diameter | Thickness
Size (AWG) Conductors (Inches) (Mils)

12 AWG 3x16 3 0.79 50
4 0.85

10 AWG 3x14 3 0.82 50
4 0.90

8 AWG 3x14 3 0.85 50
4 1.00

6 AWG 3x12 3 0.99 50
4 1.10

4 AWG 3x12 3 1.08 50
4 1.20

2 AWG 3x10 3 1.24 50
4 1.45

1 AWG 3x10 3 1.40 50
4 1.55

1/0 KCM 3x10 3 1.52 50
4 1.60

2/0 AWG 3x8 3 1.67 50
4 1.75

4/0 AWG 3x8 3 1.93 60
4 2.10
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Minimum Max.
Ground No. of Outside Jacket
Conductor | Wire Size Insulated Diameter | Thickness
Size (AWG) Conductors | (Inches) (Mils)
250 KCM 3x8 3 2.11 60
4 2.20
350 KCM 3x8 3 2.39 60
4 2.50
500 KCM 3x8 3 2.80 75
4 2.90
7. Manufacturer and Product:

a.  Okonite Co.; Type CLX MC-HL.
b.  Orapproved equal.

2.03 SPECIAL CABLES
A.  Type 30, Unshielded Twisted Pair (UTP) Telephone and Data Cable, 300V:

1.  Category 6 UTP, UL listed, and third party verified to comply with
TIA/EIA 568-C Category 6 requirements.

2. Suitable for high speed network applications including gigabit ethernet
and video. Cable shall be interoperable with other standards compliant
products and shall be backward compatible with Category 5 and
Category Se.

3. Provide four each individually twisted pair, 23 AWG conductors, with
FEP insulation and blue PVC jacket.

4. NFPA 70 Plenum (CMP) rated; comply with flammability plenum
requirements of NFPA 70 and NFPA 262.

5. Cable shall withstand a bend radius of 1-inch minimum at a temperature
of minus 20 degrees C maximum without jacket or insulation cracking.

6.  Manufacturer and Product:

a. Belden; 7852A.
b.  Or approved equal.

2.04 GROUNDING CONDUCTORS

A. Equipment: Stranded copper with green, Type USE/RHH/RHW-XLPE or
THHN/THWN, insulation.

B.  Direct Buried: Bare stranded copper.
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2.05 ACCESSORIES FOR CONDUCTORS 600 VOLTS AND BELOW

A. Tape:

I.

General Purpose, Flame Retardant: 7-mil, vinyl plastic, Scotch
Brand 33+, rated for 90 degrees C minimum, meeting requirements of
UL 510.
Flame Retardant, Cold and Weather Resistant: 8.5-mil, vinyl plastic,
Scotch Brand 88.
Arc and Fireproofing:
a. 30-mil, elastomer.
b.  Manufacturers and Products:
1) 3M; Scotch Brand 77, with Scotch Brand 69 glass cloth
tapebinder.
2)  Plymouth; 53 Plyarc, with 77 Plyglas glass cloth tapebinder.
3)  Or approved equal.

B. Identification Devices:

1.  Sleeve:
a.  Permanent, PVC, yellow or white, with legible machine-printed
black markings.
b.  Manufacturers and Products:
1) Raychem; Type D-SCE or ZH-SCE.
2)  Brady, Type 3PS.
3)  Or approved equal.
2. Heat Bond Marker:
a. Transparent thermoplastic heat bonding film with acrylic pressure
sensitive adhesive.
b.  Self-laminating protective shield over text.
c.  Machine printed black text.
d.  Manufacturer and Product:
1)  3M Co.; Type SCS-HB.
2)  Or approved equal.
3. Marker Plate: Nylon, with legible designations permanently hot
stamped on plate.
4.  Tie-On Cable Marker Tags:
a.  Chemical-resistant white tag.
b.  Size: 1/2 inch by 2 inches.
c.  Manufacturer and Product:
1)  Raychem; Type CM-SCE.
2)  Or approved equal.
5. Grounding Conductor: Permanent green heat-shrink sleeve, 2-inch
minimum.
PW\DENO003\705890 CONDUCTORS
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C. Connectors and Terminations:

1. Nylon, Self-Insulated Crimp Connectors:
a.  Manufacturers and Products:
1) Thomas & Betts; Sta-Kon.
2)  Burndy; Insulug.
3) ILSCO.
4)  Or approved equal.
2. Nylon, Self-Insulated, Crimp Locking-Fork, Torque-Type Terminator:
a.  Suitable for use with 75 degrees C wire at full NFPA 70,
75 degrees C ampacity.
b.  Seamless.
c.  Manufacturers and Products:
1) Thomas & Betts; Sta-Kon.
2)  Burndy; Insulink.
3) ILSCO; ILSCONS.
4)  Or approved equal.
3. Self-Insulated, Freespring Wire Connector (Wire Nuts):

a. UL 486C.
b.  Plated steel, square wire springs.
c.  Manufacturers and Products:

1) Thomas & Betts.
2)  Ideal; Twister.
3)  Orapproved equal.

4, Self-Insulated, Set Screw Wire Connector:
a.  Two piece compression type with set screw in brass barrel.
b.  Insulated by insulator cap screwed over brass barrel.
c.  Manufacturers:
1) 3M Co.
2)  Thomas & Betts.
3)  Marrette.

4)  Or approved equal.
D. Cable Lugs:

1. Inaccordance with NEMA CC 1.
Rated 600 volts of same material as conductor metal.
3. Uninsulated Crimp Connectors and Terminators:
a.  Suitable for use with 75 degrees C wire at full NFPA 70,
75 degrees C ampacity.
b.  Manufacturers and Products:
1)  Thomas & Betts; Color-Keyed.
2)  Burndy; Hydent.
3) ILSCO.
4)  Or approved equal.
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4, Uninsulated, Bolted, Two-Way Connectors and Terminators:
a. Manufacturers and Products:
1)  Thomas & Betts; Locktite.
2)  Burndy; Quiklug.
3) ILSCO.
4)  Or approved equal.

E. Cable Ties:

1. Nylon, adjustable, self-locking, and reusable.
2. Manufacturer and Product:

a. Thomas & Betts; TY-RAP.

b.  Or approved equal.

F. Heat Shrinkable Insulation:

Thermally stabilized cross-linked polyolefin.

Single wall for insulation and strain relief.

Dual Wall, adhesive sealant lined, for sealing and corrosion resistance.
Manufacturers and Products:

a. Thomas & Betts; SHRINK-KON.

b.  Raychem; RNF-100 and ES-2000.

c. Or approved equal.

b=

G. Data Cable Accessories: Terminators, connectors, and junctions necessary for
a complete Profibus DP or Profinet system.

1.  Profibus DP connector:
a. Manufacturers and Products:
1)  Brad Harrison; MA9D00-42 and MA9DO01-42.
2)  Or approved equal.
2. Profinet connector: RJ-45.

2.06 PULLING COMPOUND

A. Nontoxic, noncorrosive, noncombustible, nonflammable, water-based
lubricant; UL listed.

B.  Suitable for rubber, neoprene, PVC, polyethylene, hypalon, CPE, and lead-
covered wire and cable.

C. Approved for intended use by cable manufacturer.

D.  Suitable for zinc-coated steel, aluminum, PVC, bituminized fiber, and
fiberglass raceways.
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E. Manufacturers:

1. Ideal Co.

2. Polywater, Inc.

3. Cable Grip Co.

4. Or approved equal.

2.07 WARNING TAPE
A.  As specified in Section 26 05 33, Raceway and Boxes.
2.08 SOURCE QUALITY CONTROL

A. Conductors 600 Volts and Below: Test in accordance with UL 44 and
UL 854.

PART 3 EXECUTION
3.01 GENERAL

A. Conductor installation shall be in accordance with manufacturer’s
recommendations.

B.  Conductor and cable sizing shown is based on copper conductors, unless
noted otherwise.

C. Do not exceed cable manufacturer’s recommendations for maximum pulling
tensions and minimum bending radii.

D. Terminate conductors and cables, unless otherwise indicated.

E.  Tighten screws and terminal bolts in accordance with UL 486A-486B for
copper conductors and aluminum conductors.

F.  Cable Lugs: Provide with correct number of holes, bolt size, and center-to-
center spacing as required by equipment terminals.

G. Bundling: Where single conductors and cables in manholes, handholes, vaults,
cable trays, and other indicated locations are not wrapped together by some
other means, bundle conductors from each conduit throughout their exposed
length with cable ties placed at intervals not exceeding 12 inches on center.

H. Ream, remove burrs, and clear interior of installed conduit before pulling
wires or cables.
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L. Concrete-Encased Raceway Installation: Prior to installation of conductors,
pull through each raceway a mandrel approximately 1/4 inch smaller than
raceway inside diameter.

3.02 POWER CONDUCTOR COLOR CODING
A. Conductors 600 Volts and Below:

1. 6 AWG and Larger: Apply general purpose, flame retardant tape at each
end, and at accessible locations wrapped at least six full overlapping
turns, covering area 1-1/2 inches to 2 inches wide.

2. 8 AWG and Smaller: Provide colored conductors.

3. Colors:

System Conductor Color

All Systems Equipment Green
Grounding
240/120 Volts, Grounded Neutral White
Single-Phase, Three- One Hot Leg Black
Wire Other Hot Leg Red
208Y/120 Volts, Grounded Neutral White
Three-Phase, Four- Phase A Black
Wire Phase B Red
Phase C Blue
240/120 Volts, Three- Grounded Neutral White
Phase, Four-Wire, Phase A Black
Delta, Center Tap, High (wild) Leg Orange
Ground on Single- Phase C Blue
Phase
480Y/277 Volts, Grounded Neutral White
Three-Phase, Four- Phase A Brown
Wire Phase B Orange
Phase C Yellow

Note: Phase A, B, C implies direction of positive phase rotation.

4.  Tracer: Outer covering of white with identifiable colored strip, other
than green, in accordance with NFPA 70.

3.03 CIRCUIT IDENTIFICATION

A.  Identify power, instrumentation, and control conductor circuits at each
termination, and in accessible locations such as manholes, handholes, panels,
switchboards, motor control centers, pull boxes, and terminal boxes.
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B.

C.

Circuits:

1. Assign circuit name based on device or equipment at load end of circuit.
Where this would result in same name being assigned to more than one
circuit, add number or letter to each otherwise identical circuit name to
make it unique.

Method:

1.  Conductors 3 AWG and Smaller: Identify with sleeves or heat bond
markers.

2. Cables and Conductors 2 AWG and Larger:
a.  Identify with marker plates or tie-on cable marker tags.
b.  Attach with nylon tie cord.

3.  Taped-on markers or tags relying on adhesives not permitted.

3.04 CONDUCTORS 600 VOLTS AND BELOW

A. Install 10 AWG or 12 AWG conductors for branch circuit power wiring in
lighting and receptacle circuits.

B. Do not splice incoming service conductors and branch power distribution
conductors 6 AWG and larger, unless specifically indicated or approved by
Engineer.

C.  Connections and Terminations:

1.  Install wire nuts only on solid conductors. Wire nuts are not allowed on
stranded conductors.

2. Install nylon self-insulated crimp connectors and terminators for
instrumentation and control, circuit conductors.

3. Install self-insulated, set screw wire connectors for two-way connection
of power circuit conductors 12 AWG and smaller.

4.  Install uninsulated crimp connectors and terminators for
instrumentation, control, and power circuit conductors 4 AWG through
2/0 AWG.

5. Install uninsulated, bolted, two-way connectors and terminators for
power circuit conductors 3/0 AWG and larger.

6.  Install uninsulated terminators bolted together on motor circuit
conductors 10 AWG and larger.

7. Place no more than one conductor in any single-barrel pressure
connection.

8. Install crimp connectors with tools approved by connector
manufacturer.

9.  Install terminals and connectors acceptable for type of material used.
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Compression Lugs:

a.  Attach with a tool specifically designed for purpose. Tool shall
provide complete, controlled crimp and shall not release until
crimp is complete.

b. Do not use plier type crimpers.

D. Do not use soldered mechanical joints.

E.  Splices and Terminations:

1.

3.

4,

Insulate uninsulated connections.

Indoors: Use general purpose, flame retardant tape or single wall heat
shrink.

Outdoors, Dry Locations: Use flame retardant, cold- and weather-
resistant tape or single wall heat shrink.

Below Grade and Wet or Damp Locations: Use dual wall heat shrink.

F.  Cap spare conductors with UL listed end caps.

G. Cabinets, Panels, and Motor Control Centers:

1.

Remove surplus wire, bridle and secure.

Where conductors pass through openings or over edges in sheet metal,
remove burrs, chamfer edges, and install bushings and protective strips
of insulating material to protect the conductors.

H.  Control and Instrumentation Wiring:

1.

Where terminals provided will accept such lugs, terminate control and
instrumentation wiring, except solid thermocouple leads, with insulated,
locking-fork compression lugs.

Terminate with methods consistent with terminals provided, and in

accordance with terminal manufacturer’s instructions.

Locate splices in readily accessible cabinets or junction boxes using

terminal strips.

Where connections of cables installed under this section are to be made

under Section 40 90 00, Instrumentation and Control for Process

Systems, leave pigtails of adequate length for bundled connections.

Cable Protection:

a.  Under Infinite Access Floors: May install without bundling.

b.  All Other Areas: Install individual wires, pairs, or triads in flex
conduit under floor or grouped into bundles at least 1/2 inch in
diameter.

c.  Maintain integrity of shielding of instrumentation cables.

d.  Ensure grounds do not occur because of damage to jacket over
shield.
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L. Extra Conductor Length: For conductors to be connected by others, install
minimum 6 feet of extra conductor in freestanding panels and minimum 2 feet
in other assemblies.

3.05 CONDUCTOR ARC AND FIREPROOFING

A. Install arc and fireproofing tape on 600-volt single conductors and cables,
except those rated Type TC throughout their entire exposed length, at splices
in manholes, handholes, vaults, cable trays, and other indicated locations.

B.  Wrap conductors of same circuit entering from separate conduit together as a
single cable.

C. Follow tape manufacturer’s installation instructions.

D.  Secure tape at intervals of 5 feet with bands of tapebinder. Each band to
consist of a minimum of two wraps directly over each other.

3.06  UNDERGROUND DIRECT BURIAL CABLE
A. Install in trench as specified in Section 31 23 23.15, Trench Backfill.

B.  Warning Tape: Install approximately 6 inches above cable, aligned parallel to,
and within 12 inches of centerline of the run.

END OF SECTION
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SECTION 26 05 26
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.01 REFERENCES
A.  The following is a list of standards which may be referenced in this section:

1. Institute of Electrical and Electronics Engineers (IEEE): C2, National
Electrical Safety Code (NESC).

2. National Fire Protection Association (NFPA): 70, National Electrical
Code (NEC).

1.02 SUBMITTALS
A. Action Submittals:

1. Shop Drawings:
a.  Product data for the following:
1)  Exothermic weld connectors.
2)  Mechanical connectors.
3)  Compression connectors.

1.03 QUALITY ASSURANCE
A.  Authority Having Jurisdiction (AHJ):

1. Provide the Work in accordance with NFPA 70, National Electrical
Code (NEC). Where required by the AHJ, provide material and
equipment labeled or listed by a nationally recognized testing laboratory
or other organization acceptable to the AHJ to provide a basis for
approval under NEC.

2. Materials and equipment manufactured within the scope of standards
published by UL:

a.  Confirm conformance with UL standards.
b.  Supply with an applied UL listing mark.

PART 2 PRODUCTS
2.01 GROUND ROD
A.  Material: Copper-clad.
B.  Diameter: Minimum 3/4 inch.

C.  Length: 20 feet.

PW\DENO003\705890 GROUNDING AND BONDING
MARCH 26, 2020 FOR ELECTRICAL SYSTEMS
©COPYRIGHT 2020 JACOBS 260526-1



Cedar Bay Water Reclamation Facility Backup Power System

2.02 GROUND CONDUCTORS
A.  As specified in Section 26 05 05, Conductors.
2.03 CONNECTORS
A.  Exothermic Weld Type:
1. Outdoor Weld: Suitable for exposure to elements or direct burial.
Indoor Weld: Use low-smoke, low-emission process.
3. Manufacturers:
a. Erico Products, Inc. Cadweld and Cadweld Exolon.
b.  Thermoweld.
c.  Orapproved equal.
B.  Compression Type:
1.  Compress-deforming type; wrought copper extrusion material.
2. Single indentation for conductors 6 AWG and smaller.
3 Double indentation with extended barrel for conductors 4 AWG and
larger.
4.  Barrels prefilled with oxide-inhibiting and antiseizing compound and
sealed.
5. Manufacturers:
a.  Burndy Corp.; Hyground Irreversible Compression.
b.  Thomas and Betts Co.
c. ILSCO.
d.  Or approved equal.
C.  Mechanical Type: Split-bolt, saddle, or cone screw type; copper alloy
material.
1.  Manufacturers:
a.  Burndy Corp.
b.  Thomas and Betts Co.
c.  Orapproved equal.
2.04 GROUNDING WELLS
A.  Ground rod box complete with cast-iron riser ring and traffic cover marked
“GROUND ROD”.
B.  Manufacturers and Products:
1. Christy Co.; No. G5.
2. Lightning and Grounding Systems, Inc.; I-R Series.
3. Orapproved equal.
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EXECUTION

3.01 GENERAL

A.

B.

Grounding: In compliance with NFPA 70 and IEEE C2.

Ground electrical service neutral at service entrance equipment with
grounding electrode conductor to grounding electrode system.

Ground each separately derived system neutral with common grounding
electrode conductor to grounding electrode system.

Bond together all grounding electrodes that are present at each building or
structure served to form one common grounding electrode system.

Bond together system neutrals, service equipment enclosures, exposed
noncurrent-carrying metal parts of electrical equipment, metal raceways,
ground conductor in raceways and cables, receptacle ground connections, and
metal piping systems.

Shielded Power Cables: Ground shields at each splice or termination in
accordance with recommendations of splice or termination manufacturer.

Shielded Instrumentation Cables:

1. Ground shield to ground bus at power supply for analog signal.
Expose shield minimum 1 inch at termination to field instrument and
apply heat shrink tube.

3. Do not ground instrumentation cable shield at more than one point.

3.02 WIRE CONNECTIONS

A.  Ground Conductors: Install in conduit containing power conductors and
control circuits above 50 volts.
B.  Nonmetallic Raceways and Flexible Tubing: Install equipment grounding
conductor connected at both ends to noncurrent-carrying grounding bus.
C.  Connect ground conductors to raceway grounding bushings.
D. Extend and connect ground conductors to ground bus in all equipment
containing a ground bus.
E.  Connect enclosure of equipment containing ground bus to that bus.
F.  Bolt connections to equipment ground bus.
PW\DENO003\705890 GROUNDING AND BONDING
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G. Bond grounding conductors to metallic enclosures at each end, and to
intermediate metallic enclosures.

H.  Junction Boxes: Furnish materials and connect to equipment grounding
system with grounding clips mounted directly on box, or with 3/8-inch
machine screws.

L. Metallic Equipment Enclosures: Use furnished ground lug; if none furnished,
tap equipment housing and install solderless terminal connected to box with
machine screw. For circuits greater than 20 amps use minimum 5/16-inch
diameter bolt.

3.03 MOTOR GROUNDING

A.  Extend equipment ground bus via grounding conductor installed in motor
feeder raceway; connect to motor frame.

B.  Nonmetallic Raceways and Flexible Tubing: Install an equipment grounding
conductor connected at both ends to noncurrent-carrying grounding bus.

C.  Motors Less than 10 hp: Use furnished ground lug in motor connection box. If
none furnished, provide compression, spade-type terminal connected to
conduit box mounting screw.

D. Motors 10 hp and Above: Use furnished ground lug in motor connection box.
If none furnished, tap motor frame or equipment housing; furnish
compression, one-hole, lug type terminal connected with minimum 5/16-inch
brass threaded stud with bolt and washer.

E.  Circuits 20 Amps or Above: Tap motor frame or equipment housing. Install
solderless terminal with minimum 5/16-inch diameter bolt.

3.04 GROUND RODS
A. Install full length with conductor connection at upper end.
B. Install with connection point below finished grade, unless otherwise shown.
C.  Space multiple ground rods by one rod length.

3.05 GROUNDING WELLS

A. Install for ground rods located inside buildings, asphalt and paved areas, and
where shown on Drawings.

B.  Install riser ring and cover flush with surface.

C. Place 9 inches of crushed rock in bottom of each well.
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3.06 CONNECTIONS
A. General:

1. Abovegrade Connections: Install exothermic weld, mechanical, or
compression-type connectors; or brazing.

2. Belowgrade Connections: Install exothermic weld or compression type
connectors.

3. Remove paint, dirt, or other surface coverings at connection points to
allow good metal-to-metal contact.

4.  Notify Engineer prior to backfilling ground connections.

B.  Exothermic Weld Type:

1. Wire brush or file contact point to bare metal surface.

2. Use welding cartridges and molds in accordance with manufacturer’s
recommendations.

3. Avoid using badly worn molds.

4. Mold to be completely filled with metal when making welds.

5. After completed welds have cooled, brush slag from weld area and

thoroughly clean joint.
C.  Compression Type:

1. Install in accordance with connector manufacturer’s recommendations.
Install connectors of proper size for grounding conductors and ground
rods specified.

3. Install using connector manufacturer’s compression tool having proper
sized dies and operate per manufacturer’s instructions.

D.  Mechanical Type:

1.  Apply homogeneous blend of colloidal copper and rust and corrosion
inhibitor before making connection.

2. Install in accordance with connector manufacturer’s recommendations.

3. Do not conceal mechanical connections.

3.07 METAL STRUCTURE GROUNDING

A. Bond metal sheathing and exposed metal vertical structural elements to
grounding system.

B.  Bond electrical equipment supported by metal platforms to the platforms.

C.  Provide electrical contact between metal frames and railings supporting
pushbutton stations, receptacles, and instrument cabinets, and raceways
carrying circuits to these devices.
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3.08 MANHOLE AND HANDHOLE GROUNDING
A. Install one ground rod inside each manhole and handhole larger than 24-inch
by 24-inch inside dimensions.
B.  Ground Rod Floor Protrusion: 4 inches to 6 inches above floor.
C.  Make connections of grounding conductors fully visible and accessible.
D.  Connect all noncurrent-carrying metal parts and any metallic raceway
grounding bushings to ground rod with 6 AWG copper conductor.
3.09 TRANSFORMER GROUNDING
A.  Bond neutrals of transformers within buildings to system ground network and
to any additional indicated grounding electrodes.
B.  Bond neutrals of substation transformers to substation grounding grid and
system grounding network.
C. Bond neutrals of pad-mounted transformers to locally driven ground rods and
buried ground wire encircling transformer and system ground network.
3.10 STAND-BY GENERATOR GROUNDING
A.  Generator neutral should be brought in to service entrance equipment, bonded
to the utility transformer neutral and grounded at a common ground to create a
non-separately derive system per NEC.
B.  Ground generator frame to nearest ground.
3.11 LIGHTNING PROTECTION SYSTEMS
A. Bond lightning protection system ground terminals to building or structure
grounding electrode system.
3.12 SURGE PROTECTION EQUIPMENT GROUNDING
A.  Connect surge arrestor ground terminals to equipment ground bus.
3.13 FIELD QUALITY CONTROL
A.  As specified in Section 26 08 00, Commissioning of Electrical Systems.
END OF SECTION
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SECTION 26 05 33
RACEWAY AND BOXES

PART 1 GENERAL

1.01 REFERENCES

A.  The following is a list of standards which may be referenced in this section:

1. American Association of State Highway and Transportation Officials
(AASHTO): HB, Standard Specifications for Highway Bridges.
2. ASTM International (ASTM):

a.  Al123/123M, Standard Specification for Zinc (Hot-Dipped
Galvanized) Coatings on Iron and Steel Products.

b.  A167, Standard Specification for Stainless and Heat-Resisting
Chromium-Nickel Steel Plate, Sheet, and Strip.

c.  A240/A240M, Standard Specification for Chromium and
Chromium-Nickel Stainless Steel Plate, Sheet, and Strip for
Pressure Vessels and for General Applications.

d.  C857, Standard Practice for Minimum Structural Design Loading
for Underground Precast Concrete Utility Structures.

e. D149, Standard Test Method for Dielectric Breakdown Voltage
and Dielectric Strength of Solid Electrical Insulating Materials at
Commercial Power Frequencies.

3. Telecommunications Industry Association (TIA): 569B, Commercial

Building Standard for Telecommunications Pathways and Spaces.

a.  National Electrical Contractor’s Association, Inc. (NECA):
Installation standards:

b. 101, Standard for Installing Steel Conduit (Rigid, IMC, EMT).

C. 105, Recommended Practice for Installing Metal Cable Trays.

d. 111, Standard for Installing Nonmetallic Raceway (RNC, ENT,
LFNC).

4.  National Electrical Manufacturers Association (NEMA):

a. 250, Enclosures for Electrical Equipment (1000 Volts Maximum).

b.  C80.1, Electrical Rigid Steel Conduit (ERSC).

C. C80.3, Steel Electrical Metallic Tubing (EMT).

d.  C80.6, Electrical Intermediate Metal Conduit (EIMC).

e. RN 1, Polyvinyl Chloride (PVC) Externally Coated Galvanized
Rigid Steel Conduit and Intermediate Metal Conduit.

f. TC 2, Electrical Polyvinyl Chloride (PVC) Conduit.

g TC 3, Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC
Conduit and Tubing.

h.  TC 6, Polyvinyl Chloride (PVC) Plastic Utilities Duct for
Underground Installation.
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1. TC 14, Reinforced Thermosetting Resin Conduit (RTRC) and
Fittings.
] VE 1, Metallic Cable Tray Systems.
5. National Fire Protection Association (NFPA): 70, National Electrical
Code (NEC).
6.  Underwriters Laboratories Inc. (UL):
a. 1, Standard for Safety for Flexible Metal Conduit.

b. 5, Standard for Safety for Surface Metal Raceways and Fittings.

c. 6, Standard for Safety for Electrical Rigid Metal Conduit — Steel.

d. 360, Standard for Safety for Liquid-Tight Flexible Steel Conduit.

e. 514B, Standard for Safety for Conduit, Tubing, and Cable
Fittings.

f. 651, Standard for Safety for Schedule 40 and 80 Rigid PVC
Conduit and Fittings.

g.  651A, Standard for Safety for Type EB and A Rigid PVC Conduit
and HDPE Conduit.

h. 797, Standard for Safety for Electrical Metallic Tubing — Steel.

1. 870, Standard for Safety for Wireways, Auxiliary Gutters, and
Associated Fittings.

J- 1242, Standard for Safety for Electrical Intermediate Metal
Conduit — Steel.

k. 1660, Standard for Safety for Liquid-Tight Flexible Nonmetallic
Conduit.

1. 1684, Standard for Safety for Reinforced Thermosetting Resin
Conduit (RTRC) and Fittings.

m. 2024, Standard for Safety for Optical Fiber and Communication
Cable Raceway.

1.02 SUBMITTALS
A. Action Submittals:

1. Manufacturer’s Literature:

Rigid galvanized steel conduit.

Electric metallic tubing.

PVC Schedule 40 conduit.

PVC Schedule 80 conduit.

PVC-coated rigid galvanized steel.
Flexible metal, liquid-tight conduit.
Flexible metal, nonliquid-tight conduit.
Conduit fittings.

Device boxes for use in hazardous areas.
Junction and pull boxes used at or below grade.
Large junction and pull boxes.

Terminal junction boxes.
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2. Precast Manholes and Handholes:

a.  Dimensional drawings and descriptive literature.
b.  Traffic loading calculations.
c.  Accessory information.
3. Equipment and machinery proposed for bending metal conduit.

4.  Method for bending PVC conduit less than 30 degrees.
B.  Informational Submittals:

1. Seismic anchorage and bracing calculations as required by
Section 01 88 15, Anchorage and Bracing.

2. Component and attachment testing seismic certificate of compliance as
required by Division 01, General Requirements.

3. Manufacturer’s certification of training for PVC-coated rigid galvanized
steel conduit installer.

1.03 QUALITY ASSURANCE
A.  Authority Having Jurisdiction (AHJ):

1.  Provide the Work in accordance with NFPA 70, National Electrical
Code (NEC). Where required by the AHJ, material and equipment shall
be labeled or listed by a nationally recognized testing laboratory or other
organization acceptable to the AHJ in order to provide a basis for
approval under NEC.

2. Materials and equipment manufactured within scope of standards
published by Underwriters Laboratories, Inc. shall conform to those
standards and shall have an applied UL listing mark.

B. PVC-Coated, Rigid Galvanized Steel Conduit Installer: Certified by conduit
manufacturer as having received minimum 2 hours of training on installation
procedures.

C.  PVC-coated conduit bodies and cast metal boxes shall be provided by the
PVC-coated rigid steel conduit manufacturer.

PART 2 PRODUCTS
2.01 CONDUIT AND TUBING
A. Rigid Galvanized Steel Conduit (RGS):

1.  Meet requirements of NEMA C80.1 and UL 6.
2. Material: Hot-dip galvanized with chromated protective layer.
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B. Intermediate Metal Conduit (IMC):

1. Meet requirements of NEMA C80.6 and UL 1242.
2. Material: Hot-dip galvanized with chromated and lacquered protective
layer.

C.  Electric Metallic Tubing (EMT):

1. Meet requirements of NEMA C80.3 and UL 797.
2. Material: Hot-dip galvanized with chromated and lacquered protective
layer.

D. PVC Schedule 40 Conduit:

1. Meet requirements of NEMA TC 2 and UL 651.

2. UL listed for concrete encasement, underground direct burial, concealed
or direct sunlight exposure, and 90 degrees C insulated conductors.

3. Furnish without factory-formed bell.

E. PVC Schedule 80 Conduit:

1. Meet requirements of NEMA TC 2 and UL 651.
2. UL listed for concrete encasement, underground direct burial, concealed
or direct sunlight exposure, and 90 degrees C insulated conductors.

F.  PVC Tubing (Type EB):

1.  Meet requirements of NEMA TC 6 and UL 651A.
2. UL listed for reinforced concrete encasement and 90 degrees C insulated
conductors.

G. PVC-Coated Rigid Galvanized Steel Conduit:

1. Meet requirements of NEMA RN 1.
2. Material:
a.  Meet requirements of NEMA C80.1 and UL 6.
b. Exterior Finish: PVC coating, 40-mil nominal thickness; bond to
metal shall have tensile strength greater than PVC.
c.  Interior finish: Urethane coating, 2-mil nominal thickness.
3. Threads: Hot-dipped galvanized and factory coated with urethane.
4.  Bendable without damage to interior or exterior coating.

H. Flexible Metal, Liquid-Tight Conduit:

1. UL 360 listed for 105 degrees C insulated conductors.
2. Material: Galvanized steel with extruded PVC jacket.
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L. Flexible Metal, Nonliquid-Tight Conduit:

1.
2.

Meet requirements of UL 1.
Material: Galvanized steel.

J. Flexible, Nonmetallic, Liquid-Tight Conduit:

1. Material: PVC core with fused flexible PVC jacket.
UL 1660 listed for:
a.  Dry Conditions: 80 degrees C insulated conductors.
b.  Wet Conditions: 60 degrees C insulated conductors.
3. Manufacturers and Products:

a. Carlon; Carflex or X-Flex.
b. T & B; Xtraflex LTC or EFC.
c.  Orapproved equal.

K. Innerduct:

1. Resistant to spread of fire, per requirements of UL 2024.
2. Smooth or corrugated HDPE.

2.02 FITTINGS

A. Rigid Galvanized Steel and Intermediate Metal Conduit:

1.  General:
a. Meet requirements of UL 514B.
b.  Type: Threaded, galvanized. Set screw and threadless
compression fittings not permitted.
2.  Bushing:
a.  Material: Malleable iron with integral insulated throat, rated for
150 degrees C.
b.  Manufacturers and Products:
1)  Appleton; Series BU-I.
2)  0O-Z/Gedney; Type HB.
3)  Orapproved equal.
3. Grounding Bushing:
a.  Material: Malleable iron with integral insulated throat rated for
150 degrees C, with solderless lugs.
b.  Manufacturers and Products:
1)  Appleton; Series GIB.
2)  0O-Z/Gedney; Type HBLG.
3)  Or approved equal.
4.  Conduit Hub:
a.  Material: Malleable iron with insulated throat with bonding screw.
b. UL listed for use in wet locations.
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c.  Manufacturers and Products:
1)  Appleton, Series HUB-B.
2)  0O-Z/Gedney; Series CH.
3)  Meyers; ST Series.
4)  Or approved equal.

5. Conduit Bodies:
a. Sized as required by NFPA 70.
b.  Manufacturers and Products (For Normal Conditions):
1)  Appleton; Form 35 threaded unilets.
2)  Crouse-Hinds; Form 7 or Form 8 threaded condulets.
3) Killark; Series O electrolets.
4)  Thomas & Betts; Form 7 or Form 8.
5)  Or approved equal.
c.  Manufacturers (For Hazardous Locations):
1)  Appleton.
2)  Crouse-Hinds.
3) Killark.
4)  Or approved equal.
6.  Couplings: As supplied by conduit manufacturer.
7. Unions:
a.  Concrete tight, hot-dip galvanized malleable iron.
b.  Manufacturers and Products:
1)  Appleton; Series SCC bolt-on coupling or Series EC three-
piece union.
2)  0O-Z/Gedney; Type SSP split coupling or Type 4 Series,
three-piece coupling.
3)  Or approved equal.
8.  Conduit Sealing Fitting:
a.  Manufacturers and Products:
1) Appleton; Type EYF, EYM, or ESU.
2)  Crouse-Hinds; Type EYS or EZS.
3) Killark; Type EY or Type EYS.
4)  Or approved equal.
9.  Drain Seal:
a.  Manufacturers and Products:
1)  Appleton; Type EYD.
2)  Crouse-Hinds; Type EYD or Type EZD.
3)  Orapproved equal.
10. Drain/Breather Fitting:
a.  Manufacturers and Products:
1)  Appleton; Type ECDB.
2)  Crouse-Hinds; ECD.
3)  Or approved equal.
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11. Expansion Fitting:
a.  Manufacturers and Products:
1)  Deflection/Expansion Movement:
a)  Appleton; Type DF.
b)  Crouse-Hinds; Type XD.
c)  Orapproved equal.
2)  Expansion Movement Only:
a)  Appleton; Type XIJ.
b)  Crouse-Hinds; Type XIJ.
c)  Thomas & Betts; XJG-TP.
d)  Or approved equal.
12. Cable Sealing Fitting:
a.  To form watertight nonslip cord or cable connection to conduit.
b.  For Conductors with OD of 1/2 inch or Less: Neoprene bushing at
connector entry.
c.  Manufacturers and Products:
1)  Appleton; CG-S.
2)  Crouse-Hinds; CGBS.
3)  Or approved equal.

B.  Electric Metallic Tubing:

1.  Meet requirements of UL 514B.
2. Type: Steel body and locknuts with steel or malleable iron compression
nuts. Set screw and drive-on fittings not permitted.

3. Electro zinc-plated inside and out.
4.  Raintight.
5. Coupling Manufacturers and Products:

a.  Appleton; Type 95T.
b. Crouse-Hinds.
c. Thomas & Betts.
d.  Orapproved equal.
6. Connector Manufacturers and Products:
a.  Appleton; Type ETP.
b. Crouse-Hinds.
c. Thomas & Betts.
d.  Or approved equal.

C. PVC Conduit and Tubing:

1. Meet requirements of NEMA TC 3.
2. Type: PVC, slip-on.
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D. Flexible Metal, Liquid-Tight Conduit:

1.  Metal insulated throat connectors with integral nylon or plastic bushing
rated for 105 degrees C.
2. Insulated throat and sealing O-rings.

3. Manufacturers and Products:
a. Thomas & Betts; Series 5331.
b.  0-Z/Gedney; Series 4Q.
c.  Orapproved equal.

E.  Flexible Metal, Nonliquid-Tight Conduit:

Meet requirements of UL 514B.

Body: Galvanized steel.

Throat: Nylon insulated.

1-1/4-Inch Conduit and Smaller: One screw body.
1-1/2-Inch Conduit and Larger: Two screw body.
Manufacturer and Product:

a.  Appleton; Series 7400.

b.  Orapproved equal.

S e S

F.  Flexible, Nonmetallic, Liquid-Tight Conduit:

1.  Meet requirements of UL 514B.
Type: High strength plastic body, complete with lock nut, O-ring,
threaded ferrule, sealing ring, and compression nut.
3. Body/compression nut (gland) design to ensure high mechanical pullout
strength and watertight seal.
4. Manufacturers and Products:
a.  Carlon; Type LT.
b.  O-Z/Gedney; Type 4Q-P.
C. Thomas & Betts; Series 6300.
d.  Orapproved equal.

G.  Flexible Coupling, Hazardous Locations:

1.  Approved for use in atmosphere involved.
Rating: Watertight and UL listed for use in Class I, Division 1 and 2
areas.
3. Outer bronze braid and an insulating liner.
4.  Conductivity equal to a similar length of rigid metal conduit.
5. Manufacturers and Products:
a. Crouse-Hinds; Type ECGJH or Type ECLK.
b.  Appleton; EXGJH or EXLK.
C. Or approved equal.
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H.  Watertight Entrance Seal Device:

1.

2.

New Construction:
a.  Material: Oversized sleeve, malleable iron body with sealing ring,
pressure ring, grommet seal, and pressure clamp.
b.  Manufacturer and Product:
1)  0O-Z/Gedney; Type FSK
2)  Type WSK, as required.
3)  Or approved equal.
Cored-Hole Application:

a.  Material: Assembled dual pressure disks, neoprene sealing ring,
and membrane clamp.
b.  Manufacturer and Product:

1)  O-Z/Gedney; Series CSM.
2)  Or approved equal.

2.03 OUTLET AND DEVICE BOXES

A.  Sheet Steel: One-piece drawn type, zinc-plated or cadmium-plated.

B. Cast Metal:

1.

W

Box: Malleable iron.

Cover: Gasketed, weatherproof, malleable iron, with stainless steel
SCrews.

Hubs: Threaded.

Lugs: Cast Mounting.

Manufacturers and Products, Nonhazardous Locations:
a. Crouse-Hinds; Type FS or Type FD.

b.  Appleton; Type FS or Type FD.

c. Killark.

d.  Or approved equal.

Manufacturers and Products, Hazardous Locations:

a.  Crouse-Hinds; Type GUA or Type EAJ.

b.  Appleton; Type GR.

c.  Orapproved equal.

C. Cast Aluminum:

1.  Material:
a.  Box: Cast, copper-free aluminum.
b.  Cover: Gasketed, weatherproof, cast copper-free aluminum with
stainless steel screws.
2. Hubs: Threaded.
3. Lugs: Cast mounting.
PW\DENO003\705890 RACEWAY AND BOXES
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4. Manufacturers and Products, Nonhazardous Locations:
a.  Crouse-Hinds; Type FS-SA or Type FD-SA.
b.  Appleton; Type FS or Type FD.

c. Killark.
d.  Or approved equal.
5. Manufacturers and Products, Hazardous Locations:

a.  Crouse-Hinds; Type GUA-SA.
b.  Appleton; Type GR.
c.  Orapproved equal.

D. PVC-Coated Cast Metal:

1.  Type: One-piece.
2. Material: Malleable iron, cast ferrous metal, or cast aluminum.
3. Coating:

a. Exterior Surfaces: 40-mil PVC.

b. Interior Surfaces: 2-mil urethane.

4. Manufacturers:
a.  Robroy Industries.
b. Ocal.

c.  Orapproved equal.
E. Nonmetallic:

1.  Box: PVC.
. Cover: PVC, weatherproof, with stainless steel screws.
3. Manufacturer and Product: Carlon; Type FS or Type FD, with Type E98
or Type E96 covers or approved equal.

2.04 JUNCTION AND PULL BOXES

A.  Outlet Box Used as Junction or Pull Box: As specified under paragraph Outlet
and Device Boxes.

B.  Conduit Bodies Used as Junction Boxes: As specified under paragraph
Fittings.

C. Large Sheet Steel Box:

1. NEMA 250, Type 1.

2. Box: Code-gauge, galvanized steel.

3. Cover: Full access, screw type.

4. Machine Screws: Corrosion-resistant.
RACEWAY AND BOXES PW\DENO003\705890
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D. Large Cast Metal Box:

—

NEMA 250, Type 4.
Box: Cast malleable iron, electrogalvanized finished, with drilled and
tapped conduit entrances and exterior mounting lugs.
Cover: Hinged with screws.
Gasket: Neoprene.
Hardware and Machine Screws: ASTM A167, Type 316 stainless steel.
Manufacturers and Products, Surface Mounted Nonhinged Type:
a. Crouse-Hinds; Series W.
b.  O-Z/Gedney; Series Y.
c.  Orapproved equal.
7. Manufacturer and Product, Surface Mounted, Hinged Type:
a.  Z/Gedney; Series YW.
b.  Or approved equal.
8. Manufacturers and Products, Recessed Type:
a.  Crouse-Hinds; Type WJBF.
b.  0O-Z/Gedney; Series YR.
c.  Orapproved equal.

N

SNk w

E.  Large Cast Metal Box, Hazardous Locations:

1. NEMA 250 Type 7 or Type 9 as required for Class, Division, and Group
involved.
2. Box: Cast ferrous metal, electro-galvanize finished or copper-free
aluminum with drilled and tapped conduit entrances.
Cover: Nonhinged with screws.
Hardware and Machine Screws: ASTM A167, Type 316 stainless steel.
5. Manufacturers and Products:
a.  Crouse-Hinds; Type EJB.
b.  Appleton; Type AJBEW.
c.  Orapproved equal.

P w

F.  Large Cast Aluminum Box:

1.  NEMA 250 Type 4.
2. Box: Cast copper-free aluminum, with drilled and tapped conduit
entrances and exterior mounting lugs.
3. Cover: Nonhinged.
4.  Gasket: Neoprene.
5. Hardware and Machine Screws: ASTM A167, Type 316 stainless steel.
6.  Manufacturers and Products, Surface Mounted Type:
a. Crouse-Hinds; Series W-SA.
b.  0O-Z/Gedney; Series YS-A, YL-A.
PW\DENO003\705890 RACEWAY AND BOXES
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c. Killark.
d.  Orapproved equal.

G. Large Stainless Steel Box:

—

NEMA 250 Type 4X.

2. Box: 14-gauge, ASTM A240/A240M, Type 316 stainless steel, with
white enamel painted interior mounting panel.

Cover: Hinged with screws.

Hardware and Machine Screws: ASTM A167, Type 316 stainless steel.
Manufacturers:

wnbkw

a.  Hoffman Engineering Co.
b.  Robroy Industries.

c.  Wiegman.

d.  Orapproved equal.

H. Large Steel Box:

1. NEMA 250 Type 12.

Box: 12-gauge steel, with white enamel painted interior and gray primed
exterior, over phosphated surfaces.

Cover: Hinged with screws.

Hardware and Machine Screws: ASTM A167, Type 316 stainless steel.
Manufacturers:

a.  Hoffman Engineering Co.

b.  Robroy Industries.

c.  Wiegman.

d.  Or approved equal.

wnkw

L. Large Nonmetallic Box:

—

NEMA 250 Type 4X.

Box: High-impact, fiberglass-reinforced polyester or engineered
thermoplastic, with stability to high heat.

Cover: Nonhinged with clamps.

Hardware and Machine Screws: ASTM A167, Type 316 stainless steel.
Conduit hubs and mounting lugs.

Manufacturers and Products:

a. Crouse-Hinds; Type NJB.

b.  Carlon; Series N, C, or H.

c.  Robroy Industries.

d.  Or approved equal.

o

ANl
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J. Concrete Box, Nontraffic Areas:
1. Box: Reinforced, cast concrete with extension.
2. Cover: Steel diamond plate with locking bolts.
3. Cover Marking: ELECTRICAL, TELEPHONE, or as shown.
4.  Size: 10 inches by 17 inches, minimum.
5. Manufacturers and Products:

a.  Utility Vault Co.; Series 36-1017.

b Christy, Concrete Products, Inc.; N9.
C. Quazite; “PG” Style.

d Or approved equal.

K.  Concrete Box, Traffic Areas:

Box: Reinforced, cast concrete with extension and bottom slab.
Cover: Steel checked plate; H/20 loading with screw down.
Cover Marking: ELECTRICAL, TELEPHONE, or as shown.
Manufacturers and Products:

a. Christy, Concrete Products, Inc.; B1017BOX.

b.  Utility Vault Co.; 3030 SB.

c.  Orapproved equal.

b=

2.05 TELEPHONE AND DATA OUTLET

A.  Provide outlet boxes and cover plates meeting requirements of TIA 569B.
2.06 TERMINAL JUNCTION BOX

A. Cover: Hinged, unless otherwise shown.

B. Interior Finish: Paint with white enamel or lacquer.

C.  Terminal Blocks:

1.  Separate connection point for each conductor entering or leaving box.
2. Spare Terminal Points: 50 percent, minimum.

2.07 SURFACE METAL RACEWAY
A. General:

1.  Meet requirements of UL 5.
. Material: Two-piece, code-gauge steel.
3. Finish: Factory applied rust inhibiting primer and gray semi-gloss finish
suitable for field painting.
4.  Configuration: Single, 1-17/32-inch by 2-3/4-inch section, unless
otherwise indicated.
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B.  Fittings and Accessories:

1.  Wire clips at 30 inches on center.
2. Couplings, cover clips, supporting clips, ground clamps, and elbows as
required; to comply with manufacturer’s recommendations.

C.  Outlets:

1. Provide bracket or device covers as required to support wiring devices
indicated.

2. Wiring Devices and Device Plates: In accordance with
Section 26 27 26, Wiring Devices.

3. Manufacturers:
a.  The Wiremold Co.
b.  Walker.

c.  Orapproved equal.
2.08 METAL WIREWAYS
A.  Meet requirements of UL 870.
B.  Type: Steel-enclosed, lay-in type.
C.  Cover: Removable, screw type.
D. Rating: Indoor.
E.  Finish: Rust inhibiting phosphatizing primer and gray baked enamel.

F.  Hardware: Plated to prevent corrosion; screws installed toward the inside
protected by spring nuts or otherwise guarded to prevent wire insulation
damage.

G. Knockouts: Without knockouts, unless otherwise indicated.
H. Manufacturers:

1.  Circle AW.
2. Hoffman.
3. Square D.
4.  Or approved equal.
2.09 NONMETALLIC WIREWAY
A. Rating: Outdoor, corrosion resistant, raintight, NEMA Type 12 and Type 3R.

B.  Type: Fiberglass-enclosed, with removable cover.
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Captivated, corrosion-resistant cover screws.
Oil-resistant gaskets.
Meet UL cold impact test to minus 35 degrees C.

Manufacturer: Hoffman or approved equal.

2.10 PRECAST MANHOLES AND HANDHOLES

A.  Concrete Strength: Minimum, 3,000 psi compressive, in 28 days.

B. Loading: AASHTO, H-20 in accordance with ASTM C857.

C.  Access: Provide cast concrete 6- or 12-inch risers and access hole adapters
between top of manhole and finished grade at required elevations.

D. Drainage:

1. Slope floors toward drain points, leaving no pockets or other
nondraining areas.

2. Provide drainage outlet or sump at low point of floor constructed with a
heavy, cast iron, slotted or perforated hinged cover, and a minimum
4-inch outlet and outlet pipe.

E. Raceway Entrances:

1. Provide on all four sides.

Provide knockout panels or precast individual raceway openings.

3. Atentrances where raceways are to be installed by others, provide
minimum 12-inch high by 24-inch wide knockout panels for future
raceway installation.

F.  Embedded Pulling Iron:

1. Material: 3/4-inch diameter stock, fastened to overall steel
reinforcement before concrete is placed.

2. Location:

a.  Wall: Opposite each raceway entrance and knockout panel for
future raceway entrance.
b.  Floor: Centered below manhole or handhole cover.
G. Cable Racks:

1.  Arms and Insulators: Adjustable, of sufficient number to accommodate

cables for each raceway entering or leaving manhole, including spares.
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2.

Wall Attachment:

a.  Adjustable inserts in concrete walls. Bolts or embedded studs not
permitted.

b.  Insert Spacing: Maximum 3 feet on center for inside perimeter of
manhole.

c.  Arrange in order that spare raceway ends are clear for future cable
installation.

Manhole Frames and Covers:

SNk W=

Material: Machined cast iron.

Diameter: 36-1/2 inch.

Cover Type: Indented, solid top design, with two drop handles each.
Cover Loading: AASHTO H-20.

Cover Designation: Cast, on upper side, in integral letters, minimum
2 inches in height, appropriate titles:

a.  Above 600 Volts: Electric HV.

b. 600 Volts and Below: Electric LV.

c.  Telephone.

Handhole Frames and Covers:

=

Material: Steel, hot-dipped galvanized.

Cover Type: Solid, bolt-on, of nonskid design.

Cover Loading: AASHTO H-20.

Cover Designation: Burn by welder, on upper side in integral letters,
minimum 2 inches in height, appropriate titles:

a. 600 Volts and Below: Electric LV.

b.  Telephone.

Hardware: Steel, hot-dip galvanized.

Manufacturers:

A

Utility Vault Co.

Penn-Cast Products, Inc.

Concrete Conduit Co.

Associated Concrete Products, Inc.
Pipe, Inc.

Or approved equal.
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2.11 ACCESSORIES

A.  Duct Bank Spacers:

1.

Modular Type:
a.  Nonmetallic, interlocking, for multiple conduit sizes.
b.  Suitable for all types of conduit.
c.  Manufacturers:
1)  Underground Device, Inc.
2)  Carlon.
3)  Or approved equal.
Template Type:

a.  Nonmetallic, custom made one-piece spacers.

b.  Suitable for all types of conduit.

c.  Material: HDPE or polypropylene, 1/2-inch minimum thickness.

d.  Conduit openings cut 1 inch larger than conduit outside diameter.

e.  Additional openings for stake-down, rebar, and concrete flow
through as required.

f. Manufacturer and Product:

1)  SP Products; Qwik Duct.
2)  Or approved equal.

B. Identification Devices:

1.  Raceway Tags:

a. Material: Permanent, nonferrous metal.

b.  Shape: Round.

c.  Raceway Designation: Pressure stamped, embossed, or engraved.

d.  Tags relying on adhesives or taped-on markers not permitted.

2. Warning Tape:

a.  Material: Polyethylene, 4-mil gauge with detectable strip.

b.  Color: Red.

c.  Width: Minimum 6 inches.

d Designation: Warning on tape that electric circuit is located below
tape.

e.  Identifying Letters: Minimum 1-inch high permanent black
lettering imprinted continuously over entire length.

f. Manufacturers and Products:

1)  Panduit; Type HTDU.
2)  Reef Industries; Terra Tape.
3)  Orapproved equal.

3.  Buried Raceway Marker:

a. Material: Sheet bronze, consisting of double-ended arrows,
straight for straight runs and bent at locations where runs change
direction.
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PART 3

3.01

b.  Designation: Engrave to depth of 3/32 inch; ELECTRIC
CABLES, in letters 1/4-inch high.

c. Minimum Dimension: 1/4-inch thick, 10 inches long, and 3/4-inch
wide.

Raceway Coating: Clean and paint in accordance with Section 09 90 00,
Painting and Coating.

Heat Shrinkable Tubing:

Material: Heat-shrinkable, cross-linked polyolefin.
Semi-flexible with meltable adhesive inner liner.
Color: Black.

Manufacturers:

a.  Raychem.

b. 3M.

c.  Orapproved equal.

P

Wraparound Duct Band:

1. Material: Heat-shrinkable, cross-linked polyolefin, precoated with hot-
melt adhesive.

2. Width: 50 mm minimum.

3. Manufacturer and Product:
a.  Raychem; Type TWDB.
b.  Orapproved equal.

EXECUTION

GENERAL

A.

m o 0 w

Conduit and tubing sizes shown are based on use of copper conductors.
Reference Section 26 05 05, Conductors, concerning conduit sizing for
aluminum conductors.

Comply with NECA Installation Standards.
Crushed or deformed raceways not permitted.
Maintain raceway entirely free of obstructions and moisture.

Immediately after installation, plug or cap raceway ends with watertight and
dust-tight seals until time for pulling in conductors.

Sealing Fittings: Provide drain seal in vertical raceways where condensate
may collect above sealing fitting.
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Avoid moisture traps where possible. When unavoidable in exposed conduit
runs, provide junction box and drain fitting at conduit low point.

Group raceways installed in same area.

Proximity to Heated Piping: Install raceways minimum 12 inches from
parallel runs.

Follow structural surface contours when installing exposed raceways. Avoid
obstruction of passageways.

Run exposed raceways parallel or perpendicular to walls, structural members,
or intersections of vertical planes.

Block Walls: Do not install raceways in same horizontal course or vertical cell
with reinforcing steel.

Install watertight fittings in outdoor, underground, or wet locations.

Paint threads and cut ends, before assembly of fittings, galvanized conduit,
PVC-coated galvanized conduit, or IMC installed in exposed or damp
locations with zinc-rich paint or liquid galvanizing compound.

Metal conduit shall be reamed, burrs removed, and cleaned before installation
of conductors, wires, or cables.

Do not install raceways in concrete equipment pads, foundations, or beams
without Engineer approval.

Horizontal raceways installed under floor slabs shall lie completely under
slab, with no part embedded within slab.

Install concealed, embedded, and buried raceways so that they emerge at right
angles to surface and have no curved portion exposed.

Install conduits for fiber optic cables, telephone cables, and Category 6 data
cables in strict conformance with the requirements of TIA 569B.

3.02 REUSE OF EXISTING CONDUITS
A.  Where Drawings indicate existing conduits may be reused, they may be
reused only where they meet the following criteria.
1.  Conduit is in useable condition with no deformation, corrosion, or
damage to exterior surface.

2. Conduit is sized per the NEC.
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3. Conduit is of the type specified in Contract Documents.
4.  Conduit is supported as specified in Contract Documents.

Conduit shall be reamed with wire brush, then with a mandrel approximately
1/4-inch smaller than raceway inside diameter then cleaned prior to pulling
new conductors.

3.03 INSTALLATION IN CAST-IN-PLACE STRUCTURAL CONCRETE

A.

B.

Minimum Cover: 2 inches, including fittings.

Conduit placement shall not require changes in reinforcing steel location or
configuration.

Provide nonmetallic support during placement of concrete to ensure raceways
remain in position.

Conduit larger than 1 inch shall not be embedded in concrete slabs, walls,
foundations, columns, or beams unless approved by Engineer.

Slabs and Walls (Requires Engineer Approval):

1. Trade size of conduit not to exceed one-fourth of slab or wall thickness.
Install within middle two-fourths of slab or wall.
3. Separate conduit less than 2-inch trade size by a minimum ten times

conduit trade size, center-to-center, unless otherwise shown.
4.  Separate conduit 2-inch and greater trade size by a minimum eight times
conduit trade size, center-to-center, unless otherwise shown.

5. Cross conduit at an angle greater than 45 degrees, with minimum
separation of 1 inch.

6.  Separate conduit by a minimum six times the outside dimension of
expansion/deflection fittings at expansion joints.

7. Conduit shall not be installed below the maximum water surface

elevation in walls of water holding structures.
Columns and Beams (Requires Engineer Approval):

1. Trade size of conduit not to exceed one-fourth of beam thickness.
2. Conduit cross-sectional area not to exceed 4 percent of beam or column
cross section.

3.04 CONDUIT APPLICATION

A.

Diameter: Minimum 3/4 inch interior and exposed. Minimum 1 inch
underground or embedded in concrete masonry. Minimum 2 inches in
ductbanks.
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Exterior, Exposed: PVC-coated rigid galvanized steel.
Interior, Exposed:

1.  PVC-coated rigid galvanized steel.
2. Electrical metallic tubing for ceiling portion of lighting circuits in
administration areas only.

Interior, Concealed (Not Embedded in Concrete):

1.  PVC-coated rigid galvanized steel.
2. Electrical metallic tubing in administration areas only.

Aboveground, Embedded in Concrete Walls, Ceilings, or Floors: PVC
Schedule 40, rigid galvanized steel for analog circuits.

Direct Earth Burial: PVC Schedule 80, rigid galvanized steel for analog
circuits.

Concrete-Encased Ductbank: PVC Schedule 40, rigid galvanized steel for
analog circuits.

Under Slabs-On-Grade: PVC Schedule 80, rigid galvanized steel for analog
circuit.

Transition from Underground or Concrete Embedded to Exposed: Rigid
galvanized steel.

Under Equipment Mounting Pads: PVC Schedule 80 conduit.
Exterior Light Pole Foundations: Rigid galvanized steel PVC-coated rigid

Corrosive Areas: PVC Schedule 80.

M. Hazardous Gas Areas: PVC-coated rigid galvanized steel.

3.05 FLEXIBLE CONNECTIONS

A.

For motors, wall or ceiling mounted fans and unit heaters, dry type
transformers, electrically operated valves, instrumentation, and other locations
approved by Engineer where flexible connection is required to minimize
vibration:

1. Conduit Size 4 Inches or Less: Flexible, liquid-tight conduit.
2. Conduit Size Over 4 Inches: Nonflexible.
3. Wetor Corrosive Areas: Flexible nonmetallic, liquid-tight.
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D.

4.  Dry Areas: Flexible, metallic liquid-tight.
5. Hazardous Areas: Flexible coupling suitable for Class I, Division 1
and 2 areas.

Suspended Lighting Fixtures in Dry Areas: Flexible steel, nonliquid-tight
conduit.

Outdoor Areas, Process Areas Exposed to Moisture, and Areas Required to be
Oiltight and Dust-Tight: Flexible metal, liquid-tight conduit.

Flexible Conduit Length: 18 inches minimum, 60 inches maximum; sufficient
to allow movement or adjustment of equipment.

3.06 PENETRATIONS

A.

B.

Make at right angles, unless otherwise shown.

Notching or penetration of structural members, including footings and beams,
not permitted.

Fire-Rated Walls, Floors, or Ceilings: Firestop openings around penetrations
to maintain fire-resistance.

Apply heat shrinkable tubing to metallic conduit protruding through concrete
floor slabs to a point 2 inches above and 2 inches below concrete surface.

Concrete Walls, Floors, or Ceilings (Aboveground): Provide nonshrink grout
dry-pack, or use watertight seal device.

Entering Structures:

1. General: Seal raceway at first box or outlet with oakum or expandable
plastic compound to prevent entrance of gases or liquids from one area
to another.

2. Concrete Roof or Membrane Waterproofed Wall or Floor:

a.  Provide a watertight seal.

b.  Without Concrete Encasement: Install watertight entrance seal
device on each side.

c.  With Concrete Encasement: Install watertight entrance seal device
on accessible side.

d.  Securely anchor malleable iron body of watertight entrance seal
device into construction with one or more integral flanges.

e. Secure membrane waterproofing to watertight entrance seal
device in a permanent, watertight manner.

RACEWAY AND BOXES PW\DENO003\705890

260533-22

MARCH 26, 2020
©COPYRIGHT 2020 JACOBS



Cedar Bay Water Reclamation Facility Backup Power System

3.  Heating, Ventilating, and Air Conditioning Equipment:
a.  Penetrate equipment in area established by manufacturer.
b.  Terminate conduit with flexible metal conduit at junction box or
condulet attached to exterior surface of equipment prior to
penetrating equipment.

c.  Seal penetration with Type 5 sealant, as specified in
Section 07 92 00, Joint Sealants.
4.  Corrosive-Sensitive Areas:
a.  Seal all conduit passing through chlorine room walls.
b.  Seal conduit entering equipment panel boards and field panels
containing electronic equipment.
c.  Seal penetration with Type 5 sealant, as specified.

5. Existing or Precast Wall (Underground): Core drill wall and install
watertight entrance seal device.
6.  Nonwaterproofed Wall or Floor (Underground, without Concrete
Encasement):
a.  Provide Schedule 40 galvanized pipe sleeve, or watertight
entrance seal device.
b.  Fill space between raceway and sleeve with expandable plastic
compound or oakum and lead joint, on each side.
7. Manholes and Handholes:

a.  Metallic Raceways: Provide insulated grounding bushings.
b.  Nonmetallic Raceways: Provide bell ends flush with wall.
c.  Install such that raceways enter as near as possible to one end of

wall, unless otherwise shown.
3.07 SUPPORT

A.  Support from structural members only, at intervals not exceeding NFPA 70
requirements, and in any case not exceeding 10 feet. Do not support from
piping, pipe supports, or other raceways.

B.  Multiple Adjacent Raceways: Provide ceiling trapeze.
C.  Application/Type of Conduit Strap:

1. Rigid Steel or EMT Conduit: Zinc coated steel, pregalvanized steel or
malleable iron.

2. PVC-Coated Rigid Steel Conduit: PVC-coated metal.

3. Nonmetallic Conduit: Nonmetallic or PVC-coated metal.

D. Provide and attach wall brackets, strap hangers, or ceiling trapeze as follows:

1.  Wood: Wood screws.
2. Hollow Masonry Units: Toggle bolts.
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3. Concrete or Brick: Expansion shields, or threaded studs driven in by
powder charge, with lock washers and nuts.

4.  Steelwork: Machine screws.

Location/Type of Hardware:

a.  Dry, Noncorrosive Areas: Galvanized.

b. Wet, Noncorrosive Areas: Stainless steel.

c.  Corrosive Areas: Stainless steel.

9]

Nails or wooden plugs inserted in concrete or masonry for attaching raceway
not permitted. Do not weld raceways or pipe straps to steel structures. Do not
use wire in lieu of straps or hangers.

3.08 BENDS

A.

Install concealed raceways with a minimum of bends in the shortest practical
distance.

Make bends and offsets of longest practical radius. Bends in conduits and
ducts being installed for fiber optic cables shall be not less than 20 times cable
diameter, 15 inches minimum.

Install with symmetrical bends or cast metal fittings.

Avoid field-made bends and offsets, but where necessary, make with
acceptable hickey or bending machine. Do not heat metal raceways to
facilitate bending.

Make bends in parallel or banked runs from same center or centerline with
same radius so that bends are parallel.

Factory elbows may be installed in parallel or banked raceways if there is
change in plane of run, and raceways are same size.

PVC Conduit:

1.  Bends 30 Degrees and Larger: Provide factory-made elbows.

2. 90-Degree Bends: Provide PVC-coated rigid steel conduits where
direct buried.

3. Use manufacturer’s recommended method for forming smaller bends.

Flexible Conduit: Do not make bends that exceed allowable conductor
bending radius of cable to be installed or that significantly restricts conduit
flexibility.
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3.09 EXPANSION/DEFLECTION FITTINGS
A. Provide on raceways at structural expansion joints and in long tangential runs.

B.  Provide expansion/deflection joints for 50 degrees F maximum temperature
variation.

C. Install in accordance with manufacturer’s instructions.
3.10 PVC CONDUIT
A.  Solvent Welding:

1. Apply manufacturer recommended solvent to joints.
2. Install in order that joint is watertight.

B.  Adapters:

1.  PVC to Metallic Fittings: PVC terminal type.
2. PVC to Rigid Metal Conduit or IMC: PVC female adapter.

C. Belled-End Conduit: Bevel unbelled end of joint prior to joining.
3.11 PVC-COATED RIGID STEEL CONDUIT
A. Install in accordance with manufacturer’s instructions.

B.  Tools and equipment used in cutting, bending, threading and installation of
PVC-coated rigid conduit shall be designed to limit damage to PVC coating.

C.  Provide PVC boot to cover exposed threading.
3.12 WIREWAYS
A. Install in accordance with manufacturer’s instructions.

B.  Locate with cover on accessible vertical face of wireway, unless otherwise
shown.

C.  Applications:

1.  Metal wireway in indoor dry locations.

2. Nonmetallic wireway in indoor wet, outdoor, and corrosive locations.
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3.13 TERMINATION AT ENCLOSURES

A.  Cast Metal Enclosure: Install manufacturer’s premolded insulating sleeve
inside metallic conduit terminating in threaded hubs.
B.  Nonmetallic, Cabinets, and Enclosures:
1.  Terminate conduit in threaded conduit hubs, maintaining enclosure
integrity.
2. Metallic Conduit: Provide ground terminal for connection to maintain
continuity of ground system.
C.  Sheet Metal Boxes, Cabinets, and Enclosures:
1.  General:
a.  Install insulated bushing on ends of conduit where grounding is
not required.
b.  Provide insulated throat when conduit terminates in sheet metal
boxes having threaded hubs.
c.  Utilize sealing locknuts or threaded hubs on sides and bottom of
NEMA 3R and NEMA 12 enclosures.
d.  Terminate conduits at threaded hubs at the tops of NEMA 3R and
NEMA 12 boxes and enclosures.
e.  Terminate conduits at threaded conduit hubs at NEMA 4 and
NEMA 4X boxes and enclosures.
2. Rigid Galvanized Conduit:
a.  Provide one lock nut each on inside and outside of enclosure.
b.  Install grounding bushing at source enclosure.
c.  Provide bonding jumper from grounding bushing to equipment
ground bus or ground pad.
3. Electric Metallic Tubing: Provide gland compression, insulated
connectors.
4.  Flexible Metal Conduit: Provide two screw type, insulated, malleable
iron connectors.
5. Flexible, Nonmetallic Conduit: Provide nonmetallic, liquid-tight strain
relief connectors.
6.  PVC-Coated Rigid Galvanized Steel Conduit: Provide PVC-coated,
liquid-tight, metallic connector.
7. PVC Schedule 40 Conduit: Provide PVC terminal adapter with lock nut,
except where threaded hubs required above.
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Motor Control Center, Switchboard, Switchgear, and Free-Standing
Enclosures:

1.  Terminate metal conduit entering bottom with grounding bushing;
provide grounding jumper extending to equipment ground bus or
grounding pad.

2. Terminate PVC conduit entering bottom with bell end fittings.

3.14 UNDERGROUND RACEWAYS

A.  Grade: Maintain minimum grade of 4 inches in 100 feet, either from one
manhole, handhole, or pull box to the next, or from a high point between
them, depending on surface contour.

B.  Cover: Maintain minimum 2-foot cover above conduit unless otherwise
shown.

C. Make routing changes as necessary to avoid obstructions or conflicts.

D.  Couplings: In multiple conduit runs, stagger so couplings in adjacent runs are
not in same transverse line.

E.  Union type fittings not permitted.

F.  Spacers:

1.  Provide preformed, nonmetallic spacers designed for such purpose, to
secure and separate parallel conduit runs in a trench or concrete
encasement.

2. Install at intervals not greater than that specified in NFPA 70 for support
of the type conduit used, but in no case greater than 10 feet.

G.  Support conduit so as to prevent bending or displacement during backfilling
or concrete placement.

H.  Transition from Underground to Exposed: Rigid galvanized steel conduit.

L Installation with Other Piping Systems:

1. Crossings: Maintain minimum 12-inch vertical separation.

2. Parallel Runs: Maintain minimum 12-inch separation.

3.  Installation over valves or couplings not permitted.

J. Metallic Raceway Coating: Along entire length, coat with raceway coating.
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K.

Provide expansion fittings that allow minimum of 4 inches of movement in
vertical conduit runs from underground where exposed conduit will be
fastened to or will enter building or structure.

Provide deflectional/expansion fittings in conduit runs that exit building or
structure belowgrade. Conduit from building wall to fitting shall be
PVC-coated rigid steel.

Concrete Encasement:

1.  Asspecified in Section 03 30 10, Structural Concrete.
2. Concrete Color: Red.

Backfill:

1.  Asspecified in Section 31 23 23.15, Trench Backfill.
2. Do not backfill until inspected by Engineer.

3.15 UNDER SLAB RACEWAYS

A.

Make routing changes as necessary to avoid obstructions or conflicts.

Support raceways so as to prevent bending or displacement during backfilling
or concrete placement.

Install raceways with no part embedded within slab and with no interference
with slab on grade construction.

Raceway spacing, in a single layer or multiple layers:

I. 3 inches clear between adjacent 2-inch or larger raceway.
2. 2 inches clear between adjacent 1-1/2-inch or smaller raceway.

Multiple Layers of Raceways: Install under slab on grade in trench below
backfill zone, as specified in Section 31 23 23.15, Trench Backfill.

Individual Raceways and Single Layer Multiple Raceways: Install at lowest
elevation of backfill zone with spacing as specified herein. Where conduits
cross at perpendicular orientation, installation of conduits shall not interfere
with placement of under slab fill that meets compaction and void limitations
of earthwork specifications.

Under slab raceways that emerge from below slab to top of slab as exposed,
shall be located to avoid conflicts with structural slab rebar. Coordinate
raceway stub ups with location of structural rebar.
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H.  Fittings:

1.

Union type fittings are not permitted.

Provide expansion/deflection fittings in raceway runs that exit building
or structure below slab. Locate fittings 18 inches, maximum, beyond
exterior wall. Raceway type between building exterior wall to fitting
shall be PVC-coated rigid steel.

Couplings: In multiple raceway runs, stagger so couplings in adjacent
runs are not in same traverse line.

3.16 OUTLET AND DEVICE BOXES

A.  General:
1. Install plumb and level.
Install suitable for conditions encountered at each outlet or device in
wiring or raceway system, sized to meet NFPA 70 requirements.
3. Open no more knockouts in sheet steel device boxes than are required;
seal unused openings.
4.  Install galvanized mounting hardware in industrial areas.
B. Size:
1. Depth: Minimum 2 inches, unless otherwise required by structural
conditions. Box extensions not permitted.
a.  Hollow Masonry Construction: Install with sufficient depth such
that conduit knockouts or hubs are in masonry void space.
2. Ceiling Outlet: Minimum 4-inch octagonal device box, unless otherwise
required for installed fixture.
3. Switch and Receptacle: Minimum 2-inch by 4-inch device box.

C. Locations:

—

[98)

Drawing locations are approximate.

To avoid interference with mechanical equipment or structural features,
relocate outlets as directed by Engineer.

Light Switch: Install on lock side of doors.

Light Fixture: Install in symmetrical pattern according to room layout,
unless otherwise shown.

D. Mounting Height:

1.  General:
a.  Dimensions given to centerline of box.
b.  Where specified heights do not suit building construction or
finish, adjust up or down to avoid interference.
c. Do not straddle CMU block or other construction joints.
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98]
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Light Switch:

a. 48 inches above floor.

b. When located next to door, install on lock side of door.

Thermostat: 54 inches above floor.

Telephone Outlet:

a. 15 inches above floor.

b. 6 inches above counter tops.

c.  Wall Mounted: 52 inches above floor.

Convenience Receptacle:

a. General Interior Areas: 15 inches above floor.

b.  General Interior Areas (Counter Tops): Install device plate bottom
or side flush with top of splashback, or 6 inches above counter
tops without splashback.

c.  Industrial Areas, Workshops: 48 inches above floor.

d.  Outdoor, All Areas: 24 inches above finished grade.

Special-Purpose Receptacle: 30 inches above floor or as shown.

Switch, Motor Starting: 48 inches above floor, unless otherwise

indicated on Drawings.

E.  Flush Mounted:

1.

Install with concealed conduit.

Install proper type extension rings or plaster covers to make edges of
boxes flush with finished surface.

Holes in surrounding surface shall be no larger than required to receive
box.

F.  Supports:

1.

2.

Support boxes independently of conduit by attachment to building
structure or structural member.

Install bar hangers in frame construction or fasten boxes directly as
follows:

a.  Wood: Wood screws.

b.  Concrete or Brick: Bolts and expansion shields.

c.  Hollow Masonry Units: Toggle bolts.

d.  Steelwork: Machine screws.

Threaded studs driven in by powder charge and provided with lock
washers and nuts are acceptable in lieu of expansion shields.
Provide plaster rings where necessary.

Boxes embedded in concrete or masonry need not be additionally
supported.

G. Install separate junction boxes for flush or recessed lighting fixtures where
required by fixture terminal temperature.
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Boxes Supporting Fixtures: Provide means of attachment with adequate
strength to support fixture.

3.17 JUNCTION AND PULL BOXES

A.  General:
1. Install plumb and level.
2.  Installed boxes shall be accessible.
3. Do not install on finished surfaces.
4.  Use outlet boxes as junction and pull boxes wherever possible and
allowed by applicable codes.
5. Use conduit bodies as junction and pull boxes where no splices are
required and allowed by applicable codes.
6.  Install pull boxes where necessary in raceway system to facilitate
conductor installation.
7. Install where shown and where necessary to terminate, tap-off, or
redirect multiple conduit runs.
8. Install in conduit runs at least every 150 feet or after the equivalent of
three right-angle bends.
B.  Flush Mounted:
1. Install with concealed conduit.
Holes in surrounding surface shall be no larger than required to receive
box.
3. Make edges of boxes flush with final surface.
C.  Mounting Hardware:
1.  Noncorrosive Dry Areas: Galvanized.
2. Noncorrosive Wet Areas: Stainless steel.
3. Corrosive Areas: Stainless steel.
D.  Supports:
1. Support boxes independently of conduit by attachment to building
structure or structural member.
2. Install bar hangers in frame construction or fasten boxes directly as
follows:
a.  Wood: Wood screws.
b.  Concrete or Brick: Bolts and expansion shields.
c.  Hollow Masonry Units: Toggle bolts.
d.  Steelwork: Machine screws.
3. Threaded studs driven in by powder charge and provided with lock
washers and nuts are acceptable in lieu of expansion shields.
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E.

F.

4.  Boxes embedded in concrete or masonry need not be additionally

supported.

At or Below Grade:

1. Install boxes for below grade conduit flush with finished grade in
locations outside of paved areas, roadways, or walkways.

2. Ifadjacent structure is available, box may be mounted on structure
surface just above finished grade in accessible but unobtrusive location.

3. Obtain Engineer’s written acceptance prior to installation in paved
areas, roadways, or walkways.

4.  Use boxes and covers suitable to support anticipated weights.

Install Drain/breather fittings in NEMA 250 Type 4 and Type 4X enclosures.

3.18 TELEPHONE AND DATA OUTLET

A.

B.

Provide empty 4-11/16-inch square, deep outlet box.

Provide blank single gang raised device cover if cables are not installed.

3.19 MANHOLES AND HANDHOLES

A.

Excavate, shore, brace, backfill, and final grade in accordance with
Section 31 23 16, Excavation, and Section 31 23 23.15, Trench Backfill.

Do not install until final raceway grading has been determined.

Install such that raceway enters at nearly right angle and as near as possible to
end of wall, unless otherwise shown.

Grounding: As specified in Section 26 05 26, Grounding and Bonding for
Electrical Systems.

Identification: Field stamp covers with manhole or handhole number as
shown. Stamped numbers to be 1-inch minimum height.

3.20 EMPTY RACEWAYS

A.  Provide permanent, removable cap over each end.
B.  Provide PVC plug with pull tab for underground raceways with end bells.
C.  Provide nylon pull cord.
D. Identify, as specified in Article Identification Devices, with waterproof tags
attached to pull cord at each end, and at intermediate pull point.
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3.21 IDENTIFICATION DEVICES
A. Raceway Tags:

1. Identify origin, destination, voltage and circuit number.
Install at each exposed terminus (switchgear, switchboard, MCC,
junction boxes, pull boxes, instruments, control panels, power panels,
lighting panels, disconnect switches, control stations, receptacles, light
switches, etc.), near midpoint, and at minimum intervals of every 50 feet
of exposed Raceway, whether in ceiling space or surface mounted.

3. Provide nylon strap for attachment.

B.  Warning Tape:

1. Install approximately 12 inches above underground or concrete-encased
raceways. Align parallel to, and within 12 inches of, centerline of runs.

2. Install minimum of 24 inches of the ends of detectable warning tape
inside nearest below grade manholes, and handholes.

3. Stub up a minimum of 24 inches of the ends of detectable warning tape
at above grade where conduit transition from below grade to above
grade, or at the exterior of building or structures where underground
conduit go under the building structure slabs and footers.

C. Buried Raceway Marker:

1. Install at grade to indicate direction of underground raceway.
Install at bends and at intervals not exceeding 100 feet in straight runs.
3. Embed and secure to top of concrete base, sized 14 inches long, 6 inches

wide, and 8 inches deep; top set flush with finished grade.
3.22  PROTECTION OF INSTALLED WORK

A.  Protect products from effects of moisture, corrosion, and physical damage
during construction.

B.  Provide and maintain manufactured watertight and dust-tight seals over
conduit openings during construction.

C.  Touchup painted conduit threads after assembly to cover nicks or scars.

D.  Touchup coating damage to PVC-coated conduit with patching compound
approved by manufacturer. Compound shall be kept refrigerated according to
manufacturers’ instructions until time of use.

END OF SECTION
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SECTION 26 05 70
ELECTRICAL SYSTEMS ANALYSIS

PART 1 GENERAL
1.01 REFERENCES
A.  The following is a list of standards which may be referenced in this section:

1.  American National Standards Institute (ANSI).
Institute of Electrical and Electronics Engineers, Inc. (IEEE):
a. (C57.12.00, Standard General Requirements for Liquid-Immersed
Distribution, Power, and Regulating Transformers.
b. 242, Recommended Practice for Protection and Coordination of
Industrial and Commercial Power Systems.
c. 399, Recommended Practice for Industrial and Commercial Power
System Analysis.
d. 1584, Guide for Performing Arc Flash Hazard Calculations.
3. National Electrical Manufacturers Association (NEMA): Z535 .4,
Product Safety Signs and Labels.
4.  National Fire Protection Association (NFPA):
a. 70, National Electrical Code (NEC).
b.  70E, Standard for Electrical Safety in the Workplace.
5. Occupational Safety and Health Standards (OSHA): 29 CFR, Part 1910
Subpart S, Electrical.

1.02 SUBMITTALS

A.  Action Submittals Signed and Sealed by Professional Engineer (PE) in

Florida:

1. Short circuit study.

2. Protective Device Coordination Study.

3. Arc flash study.

4.  Arc flash warning labels.

5. Harmonic Distortion Study for MCC-100.

1.03 QUALITY ASSURANCE

A.  Short circuit and protective device coordination and arc flash studies shall be
prepared by manufacturer furnishing motor control centers or a professional
engineer (PE) registered in the State of Florida.

B.  The short circuit, protective device coordination and arc flash studies shall be
signed and sealed by a professional engineer (PE) registered in the State of

Florida.
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1.04 SEQUENCING AND SCHEDULING

A.

D.

Initial complete short circuit, protective device coordination, arc-flash, and
harmonic studies shall be submitted and reviewed before Engineer will review
Shop Drawings for overcurrent protective equipment. It is imperative that the
electrical subcontractor begin this work immediately after award of the
contract. This task requires extensive coordination and work with numerous
Vendors. Failure of the electrical subcontractor to provide the initial complete
short circuit study before any Shop Drawing for any overcurrent protective
equipment will result in rejection of the Shop Drawing without review.

Revised short circuit, protective device coordination, arc flash, and MCC-100
harmonic studies, and arc flash labels shall be submitted 10 days before
energizing electrical equipment.

Final short circuit, protective device coordination, arc flash, and MCC-100
harmonic studies shall be completed prior to Project Substantial Completion.
Final version of study shall include as-installed equipment, materials, and
parameter data or settings entered into equipment based on study.

Submit final arc flash labels described herein and in compliance with
NEMA Z535.4 prior to Project Substantial Completion.

1.05 GENERAL STUDY REQUIREMENTS

A.  Equipment and component titles used in the studies shall be identical to
equipment and component titles shown on Drawings.
B.  Perform studies using one of the following electrical engineering software
packages:
1.  SKM Power Tools for Windows.
2. ETAP.
3.  Paladin.
4.  Easy Power.
C.  Perform complete fault calculations for each existing proposed and ultimate
source combination.
1. Source combination may include present and future power company
supply circuits, large motors, or generators. Obtain and verify with the
Power Company in writing all information needed to conduct this study.
Provide this correspondence and information including contacts and
phone numbers with the Study Submittal.
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D.  Utilize proposed and existing load data for study obtained from Contract
Documents and from field investigation of system configuration, wiring
information, and equipment.

E.  Existing System and Equipment:

b=

Entire of existing system to be included in studies.

Include fault contribution of existing motors and equipment in study.
Include impedance elements that affect new system and equipment.
Include protective devices in series with new equipment.

F.  Device coordination time-current curves for low voltage distribution system,;
include individual protective device time-current characteristics.

1.06 SPECIFIC STUDY REQUIREMENTS:

A.  Coordinate with JEA to have CE Company to perform the previous mentioned
studies for the entire plant. The following scenarios shall be considered when
performing the studies:

1.

2.

Utility Main Breaker “A” in MCC-100 closed with Tie breaker closed
and Utility Main Breaker “B” open.

Utility Main Breaker “B” in MCC-100 closed with Tie Breaker closed
and Utility Main Breaker “A” open.

New 600kW Generator Breaker closed, Tie Breaker closed, and both
Utility Main Breakers open.

Utility Main Breaker “A” in SWBD-4A closed and Utility Main
Breaker “B” and new 250kW Generator Breaker open.

Utility Main Breaker “B” in SWBD-4A closed and Utility Main Breaker
“A” and new 250kW Generator Breaker open.

New 250kW Generator Breaker in SWBD-4A closed and both Utility
Main Breakers open.

1.07 SHORT CIRCUIT STUDY

A. General:

1.

Prepare in accordance with IEEE 399.
Use cable impedances based on copper conductors, except where
aluminum conductors are specified or shown.

3. Use bus impedances based on copper bus bars, except where aluminum
bus bars are specified or shown.
4.  Use cable and bus resistances calculated at 25 degrees C.
5. Use medium-voltage cable reactances based on use of typical
dimensions of shielded cables with 133 percent insulation levels.
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6.  Use 600-volt cable reactances based on use of typical dimensions of
THHN/THWN conductors.

7. Use transformer impedances 92.5 percent of “nominal” impedance
based on tolerances specified in IEEE C57.12.00.

B.  Provide:

1. Calculation methods and assumptions.

2. Typical calculation.

3. Tabulations of calculated quantities.

4, Results, conclusions, and recommendations.

5. Selected base per unit quantities.

6.  One-line diagrams.

7. Source impedance data, including electric utility system and motor fault
contribution characteristics.

8.  Impedance diagrams.

9.  Zero-sequence impedance diagrams.

C. Calculate short circuit interrupting and momentary (when applicable) duties
for an assumed three-phase bolted fault at each:

NN R W=

Electric utility’s supply termination point.

Motor control centers MCC-4A and MCC-100.
Transfer switches.

Adjustable frequency drives.

All disconnect switches.

Switchboard SWBD-4A.

Branch circuit panelboard.

Future load contributions as shown on one-line diagram.

D. Provide bolted line-to-ground fault current study for areas as defined for
three-phase bolted fault short circuit study.

E.  Provide bolted line-to-line fault current study for areas as defined for three-
phase bolted fault short circuit study.

F.  Verify:

I.

Equipment and protective devices are applied within their ratings.
Adequacy of unit substations and motor control centers bus bars to
withstand short circuit stresses.

3. Adequacy of transformer windings to withstand short circuit stresses.
4.  Cable and busway sizes for ability to withstand short circuit heating, in
addition to normal load currents.
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G. Tabulations:

1.  General Data:

Short circuit reactances of rotating machines.
Cable and conduit material data.

Bus data.

Transformer data.

Circuit resistance and reactance values.

hort Circuit Data (for each source combination):
Fault impedances.

X to R ratios.

Asymmetry factors.

Motor contributions.

Short circuit kVA.

) Symmetrical and asymmetrical fault currents.
quipment Evaluation:

Equipment bus bracing, equipment short circuit rating,
transformer, cable, busway.

b.  Maximum fault current available.

wmo oo o
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H.  Written Summary:

1. Scope of studies performed.
2. Explanation of bus and branch numbering system.
3. Prevailing conditions.
4.  Selected equipment deficiencies.
5. Results of short circuit study.
6.  Comments or suggestions.
L. Suggest changes and additions to equipment rating and/or characteristics.

J. Notify Engineer in writing of existing circuit protective devices improperly
rated for new fault conditions.

K. Revise data for “as-installed” condition.
1.08 PROTECTIVE DEVICE COORDINATION STUDY
A. General:

1. Prepare in accordance with IEEE 242.

2. Coordination study shall be limited to the power distribution system fed
by the transformers feeding new SWBD-4A and related downstream
branches including new 250kW backup generator and to the power
distribution system fed by the transformers feeding MCC-100 and
related downstream branches including new 600kW backup generator.
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Proposed protective device coordination time-current curves for
distribution system, graphically displayed on conventional log-log curve
sheets.

a.  Provide separate curve sheets for phase and ground fault
coordination for each scenario.

b.  Each curve sheet to have title and one-line diagram that applies to
specific portion of system associated with time-current curves on
that sheet. Limit number of devices shown to four to six.

c.  Identify device associated with each curve by manufacturer type,
function, and, if applicable, recommended tap, time delay,
instantaneous and other settings recommended.

d.  Terminate device characteristic curves at a point reflecting
maximum symmetrical or asymmetrical fault current to which
device is exposed.

e.  Apply motor protection methods that comply with NFPA 70.

B.  Plot Characteristics on Curve Sheets:

1.

8.
9.
10.
11.
12.

Electric utility’s relays.

Electric utility’s fuses including manufacturer’s minimum melt, total
clearing, tolerance, and damage bands.

Low-voltage fuses including manufacturer’s minimum melt, total
clearing, tolerance, and damage bands.

Low-voltage equipment circuit breaker trip devices, including
manufacturers tolerance bands.

Pertinent transformer full-load currents at 100 percent.

Transformer magnetizing inrush currents.

Transformer damage curves; appropriate for system operation and
location.

ANSI transformer withstand parameters.

Significant symmetrical and asymmetrical fault currents.

Motor overload relay settings for motors greater than 40 horsepower.
Ground fault protective device settings.

Other system load protective devices for largest branch circuit and
feeder circuit breaker in each motor control center.

C.  Primary Protective Device Settings for Delta-Wye Connected Transformer:

1.

Secondary Line-to-Ground Fault Protection: Primary protective device
operating band within transformer’s characteristics curve, including a
point equal to 58 percent of IEEE C57.12.00 withstand point.
Secondary Line-to-Line Faults: 16 percent current margin between
primary protective device and associated secondary device
characteristic curves.
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D. Tabulate Recommended Protective Device Settings:

1.  Relays:
a. Current tap.
b.  Time dial.
c.  Instantaneous pickup.

d.  Electronic settings data file.
2. Circuit Breakers:
Adjustable pickups.
Adjustable time-current characteristics.
Adjustable time delays.
Adjustable instantaneous pickups.
I’t In/Out.
Zone interlocking.
Electronic settings data file.

@ e o o

E.  Written Summary:

Scope of studies performed.

Summary of protective device coordination methodology.

Prevailing conditions.

Selected equipment deficiencies.

Results of coordination study.

Appendix of complete relay and circuit breaker electronic setting files.
Comments or suggestions.

Nk W =

1.09 ARC FLASH STUDY

A.  Perform arc flash hazard study after short circuit and protective device
coordination study has been completed, reviewed and accepted.

B.  Perform arc flash study in accordance with NFPA 70E, OSHA 29 CFR,
Part 1910 Subpart S, and IEEE 1584-2018.

C. Base Calculation: For each major part of electrical power system, determine
the following:

1. Flash hazard protection boundary.

2. Limited approach boundary.

3. Restricted approach boundary.

4.  Incident energy level.

5. Glove class required.
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D.  Produce arc flash warning labels that list items in Paragraph Base Calculation
and the following additional items.

1. Bus name.
2. Bus voltage.

E.  Produce bus detail sheets that list items in Paragraph Base Calculation and the
following additional items:

1.  Busname.
2. Upstream protective device name, type, and settings.
3.  Bus line-to-line voltage.

F.  Produce arc flash evaluation summary sheet listing the following additional

items:

1.  Busname.

2. Upstream protective device name, type, settings.
3.  Bus line-to-line voltage.

4.  Bus bolted fault.

5. Protective device bolted fault current.

6.  Arcing fault current.

7. Protective device trip/delay time.

8. Breaker opening time.

9.  Solidly grounded column.
10. Equipment type.

11.  Gap.

12.  Arc flash boundary.

13.  Working distance.

14. Incident energy.

G.  Analyze short circuit, protective device coordination, and arc flash
calculations and highlight equipment that is determined to be underrated or
causes incident energy values greater than 40 cal/cm?2. Propose approaches to
reduce energy levels.

H.  Prepare report summarizing arc flash study with conclusions and
recommendations which may affect integrity of electric power distribution
system. As a minimum, include the following:

1.  Equipment manufacturer’s information used to prepare study.

2. Assumptions made during study.

3. Reduced copy of one-line drawing; 11 inches by 17 inches maximum.

4.  Arc flash evaluations summary spreadsheet.
ELECTRICAL SYSTEMS ANALYSIS PW\DENO003\705890
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5. Bus detail sheets.
6.  Arc flash warning labels printed in color on thermally bonded adhesive
backed UV and weather-resistant labels.

1.10 HARMONIC DISTORTION STUDY FOR EXISTING UPGRADED MCC-100
A. Basis for Harmonic Calculations:

1. Use following drawings, documentation, and information shown on
these drawings as basis of this study:

a.  Drawing E-80-611, Simplified Overall Single Line Diagram: This
drawing provides an overview of the entire Cedar Bay Power
System. However, this harmonic study is limited to MCC-100 and
the utility transformers’ primary incoming point.

b.  Drawing E-80-603, MCC-100 Single Line Diagram — Demolition:
This drawing shows existing MCC-100 single line diagram that
includes following non-linear loads and related filtering
equipment that must be included in the evaluation of harmonic
distortion as follows:

1)  Several VFD’s ranging from 50 HP to 200 HP.

2)  Six U.V. System Power Distribution Centers (PDCs)
ranging from 41 kVA to 100 kVA.

3)  Two Harmonic Filters HC-1 and HC-2.

c.  Drawing E-80-605, MCC-100 Single Line Diagram — Modified:
This drawing shows the new upgrades to MCC-100, including the
new Main-Tie-Main breakers and the new Genset SWBD and
ATC. The new 600kW generator connects to MCC-100 as shown.
As noted earlier, the Harmonic Study is limited to the points just
upstream of the utility transformers.

d.  Drawing E-80-206, 600kW Generator Elevation and Grounding
Plan: This drawing includes a table summarizing loads in backup
power. Note that this load includes significant non-linear loads
that must be included to evaluate harmonic distortion during
generator operation.

e.  Summary of Major Process Electrical Loads: This summary of
process electrical loads is included in the supplements of this
specification. The list of loads for MCC-100 are relevant to this
harmonic study.

B.  Scenarios to be used for the Harmonic Calculations (Drawings E-80-603 and

E-80-604):
1. Scenario No. 1 — Worst case operation on single utility source:
a. Tie breaker is closed and one of the utility main breakers is open,

generator breaker is open.

PW\DENO003\705890 ELECTRICAL SYSTEMS ANALYSIS
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b.  Major non-linear loads running:
1)  One 200 HP, one 50 HP, and one 60 HP VFD is running.
2)  All UV PDCs are running.
c.  Estimated Maximum Demand Load. Referring to the load list in
the supplement the Max. Demand Load is estimated at: 725 kVA
(ILequals 873 A) (This includes both linear and non-linear loads).
2. Scenario No. 2 — Worst case operation on the standby source (600kW

Generator):

a.  Both incoming main utility breakers are open, tie breaker is
closed. Generator is running and generator breaker is closed.

b.  Major non-linear and linear load running during generator

operation are listed in a table in drawing E-80-206. Note that most
of the VFD pumping load will not be running during generator
operation. All non-linear UV load shall be operational during
standby generator operation.

c.  Maximum demand load during standby generator operation is
estimated at 486 kVA (585 Amps). Tis includes both linear and
non-linear loads.

C. Information currently available on the existing system:

1.  The VFDs are 6 pulse drives with diode bridge converter “front ends” as
manufactured by ABB.

2. The UV system PDCs are manufactured by TROJAN.

3. Each of the two Harmonic Conditioners are manufactured by
ACCUSINE.

4.  Rating of each incoming utility transformers:
1000kVA, 26.4kV/480V; %Z equals 5.75.

D. Contractor’s responsibility for collecting following specific information:

1.  Available fault current at the primary of each utility transformer. Obtain
this data from JEA.

2. Get exact model number of each VFD from site visit and contact ABB
to obtain harmonic spectrum of each VFD.

3.  Get exact model number for each UV PDC during site visit, provide the
model number and rating of each PDC to TROJAN and obtain the
current harmonic spectrum for all PDC units as shown on the one line
diagram.

4.  Get exact make, model number, and ratings of the two ACCUSINE
Harmonic Conditioners HC-1 and HC-2. Obtain filter data and
incorporate in the study’s network model.

ELECTRICAL SYSTEMS ANALYSIS PW\DENO003\705890
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Obtain %Z for the 600kW generator from the generator supplier to be
used in the analysis.

Obtain any other data required for the complete harmonic analysis as
specified.

E. Harmonic Distortion Analysis:

Perform the harmonic analysis using any of the specified electrical
engineering software packages using information provided in paragraphs A,
B, C, and the information obtained as specified in paragraph D above. Use the
following methodology for the Harmonic Distortion Analysis:

1.

The analysis shall follow requirements specified in IEEE Standard
519 2014. The point of common coupling (PCC) for this study shall be
the MCC-100 bus.
Perform harmonic analysis for the two scenarios specified, namely
utility single source operation and the standby generation operation. For
each scenario, compute current and voltage individual and total
harmonic distortion values with the specified load conditions. The
individual and total current harmonic distortion values shall be
expressed as percent of the maximum demand load current. Likewise,
the voltage distortion shall be expressed as percent of rated bus voltage.
Tabulate percent distortion values up to and including 35 harmonic.
Following results shall be submitted:
a. Scenario No. 1, with harmonic conditioners HC-1 and HC-2
turned OFF.
b. Scenario No. 1, with harmonic conditioners HC-1 and HC-2
turned ON.
C. Scenario No. 2, with harmonic conditioners HC-1 and HC-2
turned OFF.
d. Scenario No. 2, with harmonic conditioners HC-1 and HC-2
turned ON.
Compare the current harmonic distortion results for all scenarios with
the current harmonic limits specified in IEEE STD 519-2014, Para. 5.2.
“Table 2 — Current distortion limits for systems rated 120V through
69k V" use the individual and Total Harmonic Distortion (THD) limits
specified in the first row of this table corresponding to a short circuit
ratio of Is/IL greater than 20. For both scenarios of operation, the
percent distortion values with harmonic conditioners OFF may violate
the IEEE limits. However, with the harmonic conditioners ON, the
calculated percent current distortion values should be within the IEEE
specified limits. If computed distortion values are in violation of the
limits, recommend remedial solutions including replacing the existing
filters with new filters with a better filtering capability. Recommend
make and model numbers for the new filter.
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PART 2

4. Compare the voltage harmonic distortion results for all scenarios with
the voltage harmonic limits specified in IEEE STD 519-2014, Para. 5.1,
“Table 1 — Voltage Distortion Limits” specified in the first row for
voltages V less than or equal to 1.0 kV. For all scenarios of operation,
the individual harmonic distortion up to the 35" harmonic shall be less
than 5 percent and the total harmonic voltage distortion shall be less
than 8 percent. Any excursions shall be reported and appropriate
solutions to mitigate the excursions shall be recommended in the report.

5. The report must include an executive summary that summarizes the
results including any excursions of harmonic limits, recommended
solutions to mitigate the distortion excursions and associated estimated
costs.

PRODUCTS

2.01 ARC FLASH WARNING LABELS

A.

PART 3

Arc flash warning labels printed in color on thermally bonded adhesive
backed, UV- and weather-resistant labels. An example label is located
following end of section in Figure 1.

EXECUTION

3.01 GENERAL

A.

D.

E.

Adjust relay and protective device settings according to values established by
coordination study.

Make minor modifications to equipment as required to accomplish
conformance with short circuit and protective device coordination studies.

Notify Engineer in writing of required major equipment modifications.

Provide laminated one-line diagrams (minimum size 11 inches by 17 inches)
to post on interior of electrical room doors.

Provide arc flash warning labels on equipment as specified in this section.

3.02 SUPPLEMENTS

A.  The supplement listed below, following “End of Section,” is a part of this
Specification:
1. Figure 1: Example Arc Flash Label.
2. Process Electrical Loads.
END OF SECTION
ELECTRICAL SYSTEMS ANALYSIS PW\DENO003\705890
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A\ WARNING

Arc Flash and Shock Hazard
Appropriate PPE Required

3-4 Flash Hazard Boundary

4.9 callem2 Flash Hazard at 18 Inches
#2 PPE Level

Cotton underwear plus FR shirt and FR pants
0.48 kV Shock Hazard when cover is removed
3-8 Limited Approach
1-0" Restricted Approach - Class 00 Voltage Gloves
-1 Prohibited Approach - Class 00 VoltageGloves

Equipment Name SWG-2A

IEEE 1584 Hazards; Project 1289A -- Safety Procedure #A6D24 -
EasyPower File: "Plant-A6.dez" -- Date: September 9, 2003

Figure 1

Example Arc Flash Label
PW\DENO003\708498 ELECTRICAL SYSTEMS ANALYSIS
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PROCESS ELECTRICAL LOADS

Cedar Bay Water Reclamation Facility Backup Power System

Cedar Bay Wastewater Treatment Plant, JEA

Loads in Backup Power

Task Order No. 10

Motor
ﬁ? Major Load Description Item Designation LOAD KVA R(e:::n)g
LOADS IN BACKUP POWER AT BUILDING 9
LOADS AT EXISTING MCC-100 (UV/REUSE PUMP STATION)
1 Harmonic Conditioner-1 HC-1 1.66
2 | UvV-PDC-1B 49.88
3 | Uv-PDC-2D 95.6
4 | UV-PDC-2B 57.37
5 | Non Potable Water Reuse Pump NPP-901 38.24 50
6 | Clarifier CRA-401 1.66 0.25
7 | Lighting Transformer (LT-1) 10
8 | UV-PDC-2C 99.77
9 | Non Potable Water Reuse Pump NPP-902 38.24 50
10 | UV-PDC-2A 42.4
11 | UV-PDC-1A 41.57
12 | SG-103 3.26 2
13 | SG-102 3.26 2
14 | SG-101 3.26 2
15 | Panel (P-1) 2.49
16 | SG-105 3.26 2
17 | SG-104 3.26 2
18 | Harmonic Conditioner-2 HC-2 1.66

PW\DENO003\708498
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SECTION 26 08 00

COMMISSIONING OF ELECTRICAL SYSTEMS

PART 1 GENERAL

1.01 REFERENCES

A.  The following is a list of standards which may be referenced in this section:

1.  ASTM International (ASTM):

a.

b.

j-

D877/D877M, Standard Test Method for Dielectric Breakdown
Voltage of Insulating Liquids Using Disk Electrodes.

D923, Standard Practices for Sampling Electrical Insulating
Liquids.

D924, Standard Test Method for Dissipation Factor (or Power
Factor) and Relative Permittivity (Dielectric Constant) of
Electrical Insulating Liquids.

D971, Standard Test Method for Interfacial Tension of Oil
Against Water by the Ring Method.

D974, Standard Test Method for Acid and Base Number by
Color-Indicator Titration.

D1298, Standard Test Method for Density, Relative Density, or
API Gravity of Crude Petroleum and Liquid Petroleum Products
by Hydrometer Method.

D1500, Standard Test Method for ASTM Color of Petroleum
Products (ASTM Color Scale).

D1524, Standard Test Method for Visual Examination of Used
Electrical Insulating Liquids in the Field.

D1533, Standard Test Method for Water in Insulating Liquids by
Coulometric Karl Fischer Titration.

D1816, Standard Test Method for Dielectric Breakdown Voltage
of Insulating Liquids Using VDE Electrodes.

2.  Insulated Cable Engineers Association (ICEA):

a.
b.
C.

S-93-639, Shielded Power Cables 5000V-4600V.
S-94-649, Concentric Neutral Cables Rated 5 through 46 kV.
S-97-682, Utility Shielded Power Cables Rated 5 through 46 kV.

3. Institute of Electrical and Electronics Engineers (IEEE):

a.

b.

PW\DENO003\705890
MARCH 26, 2020

43, Recommended Practice for Testing Insulation Resistance of
Electric Machinery.

48, Standard Test Procedures and Requirements for Alternating-
Current Cable Terminators Used on Shielded Cables Having
Laminated Insulation Rated 2.5 kV through 765 kV or Extruded
Insulation Rated 2.5 kV through 500 kV.

COMMISSIONING OF ELECTRICAL SYSTEMS
2608 00 - 1

©COPYRIGHT 2020 JACOBS



Cedar Bay Water Reclamation Facility Backup Power System

c. 81, Guide for Measuring Earth Resistivity, Ground Impedance,
and Earth Surface Potentials of a Ground System.

d. 95, Recommended Practice for Insulation Testing of AC Electric
Machinery (2300V and Above) with High Direct Voltage.

e. 386, Standard for Separable Insulated Connector Systems for
Power Distribution Systems Above 600V.

f. 400, Guide for Field Testing and Evaluation of the Insulation of
Shielded Power Cable Systems Rated 5 kV and Above.

g. 450, Recommended Practice for Maintenance, Testing, and
Replacement of Vented Lead-Acid Batteries for Stationary
Applications.

h.  C2, National Electrical Safety Code.

1. (C37.20.1, Standard for Metal-Enclosed Low-Voltage (1000 Vac

and below, 3200 Vdc and below) Power Circuit Breaker

Switchgear.

C37.20.2, Standard for Metal-Clad Switchgear.

(C37.20.3, Standard for Metal-Enclosed Interrupter Switchgear.

(C37.23, Standard for Metal-Enclosed Bus.

C62.33, Standard Test Methods and Performance Values for

Metal-Oxide Varistor Surge Protective Components.

4.  National Electrical Manufacturers Association (NEMA):

a.  AB 4, Guidelines for Inspection and Preventive Maintenance of
Molded Case Circuit Breakers Used in Commercial and Industrial
Applications.

b.  PB 2, Deadfront Distribution Switchboards.

c. WC 74, 5-46 kV Shielded Power Cable for Use in the
Transmission and Distribution of Electric Energy.

5. InterNational Electrical Testing Association (NETA): ATS, Acceptance
Testing Specifications for Electrical Power Equipment and Systems.

6.  National Fire Protection Association (NFPA):

a. 70, National Electrical Code (NEC).

b.  70B, Recommended Practice for Electrical Equipment
Maintenance.

C. 70E, Standard for Electrical Safety in the Workplace.

d. 101, Life Safety Code.

7. National Institute for Certification in Engineering Technologies
(NICET).

8. Occupational Safety and Health Administration (OSHA): CFR 29,
Part 1910, Occupational Safety and Health Standards.

g:—'w'.—-
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1.02 SUBMITTALS

A. Informational Submittals:

1.

Submit 30 days prior to performing inspections or tests:

Schedule for performing inspection and tests.

Schedule for performing inspection and tests.

List of references to be used for each test.

Sample copy of equipment and materials inspection form(s).

Sample copy of individual device test form.

Sample copy of individual system test form.

Energlzatlon Plan: Prior to initial energization of electrical distribution

equipment; include the following:

a.  Owner’s representative sign-off form for complete and accurate
arc flash labeling and proper protective device settings for
equipment to be energized.

b.  Staged sequence of initial energization of electrical equipment.

c.  Lock-Out-Tag-Out plan for each stage of the progressive
energization.

d.  Barricading, signage, and communication plan notifying
personnel of newly energized equipment.

Submit test or inspection reports and certificates for each electrical item

tested within 30 days after completion of test.

Operation and Maintenance Data:

a.  Inaccordance with Section 01 78 23, Operation and Maintenance
Data.

b.  After test or inspection reports and certificates have been
reviewed by Engineer and returned, insert a copy of each in
Operation and Maintenance Manual.

Programmable Settings: At completion of Performance Demonstration

Test, submit final hardcopy printout and electronic files on compact disc

of as-left setpoints, programs, and device configuration files for:

Protective relays.

Intelligent overload relays.

Adjustable frequency drives.

Power metering devices.

Uninterruptible power supplies.

Electrical communications modules.

moe a0 o
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1.03 QUALITY ASSURANCE

A.  Testing Firm Qualifications:

1. Corporately and financially independent organization functioning as an
unbiased testing authority.
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2. Professionally independent of manufacturers, suppliers, and installers of
electrical equipment and systems being tested.

3. Employer of engineers and technicians regularly engaged in testing and
inspecting of electrical equipment, installations, and systems.

4.  Supervising engineer accredited as Certified Electrical Test

Technologist by NICET or NETA and having a minimum of 5 years’

testing experience on similar projects.

Technicians certified by NICET or NETA.

6.  Assistants and apprentices assigned to Project at ratio not to exceed two
certified to one noncertified assistant or apprentice.

7. Registered Professional Engineer to provide comprehensive Project
report outlining services performed, results of such services,
recommendations, actions taken, and opinions.

8. In compliance with OSHA CFR 29, Part 1910.7 criteria for
accreditation of testing laboratories or a full member company of
NETA.

9]

B.  Test equipment shall have an operating accuracy equal to or greater than
requirements established by NETA ATS.
C.  Test Instrument Calibration: In accordance with NETA ATS.
1.04 SEQUENCING AND SCHEDULING
A.  Perform inspection and electrical tests after equipment listed herein has been
installed.
B.  Perform tests with apparatus de-energized whenever feasible.
1.  Scheduled with Owner prior to de-energization.
2. Minimized to avoid extended period of interruption to the operating
plant equipment.
C.  Notify Owner at least 24 hours prior to performing tests on energized
electrical equipment.
PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION
3.01 GENERAL
A.  Perform tests in accordance with requirements of Section 01 91 14,
Equipment Testing and Facility Startup.
COMMISSIONING OF ELECTRICAL SYSTEMS PW\DENO003\705890
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B.  Tests and inspections shall establish:

1. Electrical equipment is operational within industry and manufacturer’s
tolerances and standards.

2.  Installation operates properly.

3. Equipment is suitable for energization.

4.  Installation conforms to requirements of Contract Documents and

NFPA 70, NFPA 70E, NFPA 101, and IEEE C2.

C.  Perform inspection and testing in accordance with NETA ATS, industry
standards, and manufacturer’s recommendations.

A.  Set, test, and calibrate protective relays, circuit breakers, fuses, power
monitoring meters, and other applicable devices in accordance with values
established by the short circuit, coordination and harmonics studies as
specified in Section 26 05 70, Electrical Systems Analysis.

B.  Adjust mechanisms and moving parts of equipment for free mechanical
movement.

C.  Adjust and set electromechanical electronic relays and sensors to correspond
to operating conditions, or as recommended by manufacturer.

D.  Verify nameplate data for conformance to Contract Documents and approved
Submittals.

E.  Realign equipment not properly aligned and correct unlevelness.
F.  Properly anchor electrical equipment found to be inadequately anchored.

G. Tighten accessible bolted connections, including wiring connections, with
calibrated torque wrench/screw driver to manufacturer’s recommendations, or
as otherwise specified in NETA ATS.

H. Clean contaminated surfaces with cleaning solvents as recommended by

manufacturer.
L Provide proper lubrication of applicable moving parts.
J. Inform Engineer of working clearances not in accordance with NFPA 70.

K. Investigate and repair or replace:

1. Electrical items that fail tests.
Active components not operating in accordance with manufacturer’s
instructions.

3. Damaged electrical equipment.

PW\DENO003\705890 COMMISSIONING OF ELECTRICAL SYSTEMS
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L. Electrical Enclosures:

Remove foreign material and moisture from enclosure interior.

Vacuum and wipe clean enclosure interior.

Remove corrosion found on metal surfaces.

Repair or replace, as determined by Engineer door and panel sections

having dented surfaces.

5. Repair or replace, as determined by Engineer poor fitting doors and
panel sections.

6.  Repair or replace improperly operating latching, locking, or interlocking

=

devices.
7. Replace missing or damaged hardware.
8.  Finish:

a.  Provide matching paint and touchup scratches and mars.
b.  Ifrequired due to extensive damage, as determined by Engineer,
refinish entire assembly.

M. Replace fuses and circuit breakers that do not conform to size and type
required by the Contract Documents or approved Submittals.

A.  Replace transformer insulating oil not in compliance with ASTM D923.
3.02 CHECKOUT AND STARTUP
A.  Voltage Field Test:

1. Check voltage at point of termination of power company supply system
to Project when installation is essentially complete and is in operation.

2. Check voltage amplitude and balance between phases for loaded and
unloaded conditions.

3. Record supply voltage (all three phases simultaneously on same graph)
for 24 hours during normal working day:

a.  Submit Voltage Field Test Report within 5 days of test.

4. Unbalance Corrections:

a.  Make written request to power company to correct condition if
balance (as defined by NEMA) exceeds 1 percent, or if voltage
varies throughout the day and from loaded to unloaded condition
more than plus or minus 4 percent of nominal.

b.  Obtain written certification from responsible power company
official that voltage variations and unbalance are within their
normal standards if corrections are not made.

B.  Equipment Line Current Tests:

1. Check line current in each phase for each piece of equipment.
2. Make line current check after power company has made final
adjustments to supply voltage magnitude or balance.

COMMISSIONING OF ELECTRICAL SYSTEMS PW\DENO003\705890
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If phase current for a piece of equipment is above rated nameplate
current, prepare Equipment Line Phase Current Report that identifies
cause of problem and corrective action taken.

3.03 SWITCHGEAR ASSEMBLIES

A.  Visual and Mechanical Inspection:

1.  Insulator damage and contaminated surfaces.

2. Proper barrier and shutter installation and operation.

3. Proper operation of indicating devices.

4. Improper blockage of air-cooling passages.

5. Proper operation of drawout elements.

6.  Integrity and contamination of bus insulation system.

7. Check door and device interlocking system by:

a.  Closure attempt of device when door is in OFF or OPEN position.
b.  Opening attempt of door when device is in ON or CLOSED
position.

8. Check key interlocking systems for:

a.  Key captivity when device is in ON or CLOSED position.

b Key removal when device is in ON or CLOSED position.

c.  Closure attempt of device when key has been removed.

d Correct number of keys in relationship to number of lock
cylinders.

e.  Existence of other keys capable of operating lock cylinders:
Destroy duplicate sets of keys.

9.  Check nameplates for proper identification of:

a.  Equipment title and tag number with latest one-line diagram.
b.  Pushbutton.

c.  Control switch.

d.  Pilot light.

e.  Control relay.

f. Circuit breaker.

g.  Indicating meter.

10. Verify fuse and circuit breaker ratings, sizes, and types conform to those
specified.

11. Check bus and cable connections for high resistance by low resistance
ohmmeter and calibrated torque wrench or thermographic survey
applied to bolted joints.

a.  Ohmic value to be zero.
b. Bolt torque level in accordance with NETA ATS, Table 100.12,
unless otherwise specified by manufacturer.
C. Thermographic survey temperature gradient of 2 degrees C, or
less.
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12.

13.
14.

15.
16.

Check operation and sequencing of electrical and mechanical interlock

systems by:

a.  Closure attempt for locked open devices.

b.  Opening attempt for locked closed devices.

c.  Key exchange to operate devices in OFF-NORMAL positions.

Verify performance of each control device and feature.

Control Wiring:

a. Compare wiring to local and remote control and protective
devices with elementary diagrams.

b.  Proper conductor lacing and bundling.

c.  Proper conductor identification.

d.  Proper conductor lugs and connections.

Exercise active components.

Perform phasing check on double-ended equipment to ensure proper bus

phasing from each source.

B. Electrical Tests:

1. Insulation Resistance Tests:
Applied megohmmeter dc voltage in accordance with
NETA ATS, Table 100.1.
b.  Each phase of each bus section.
c.  Phase-to-phase and phase-to-ground for 1 minute.
d.  With switches and breakers open.
e.  With switches and breakers closed.
f. Control wiring except that connected to solid state components.
g.  Insulation resistance values equal to, or greater than, ohmic values
established by manufacturer.
2. Overpotential Tests:
a.  Applied ac or dc voltage and test procedure in accordance with
IEEE C37.20.2, C37.20.3 and NEMA PB 2. Alternatively, use
NETA ATS Table 100.2.
b.  Each phase of each bus section.
c.  Phase-to-phase and phase-to-ground for 1 minute.
d.  Test results evaluated on a pass/fail basis.
3. Current Injection Tests:
a.  For entire current circuit in each section.
b.  Secondary injection for current flow of 1 ampere.
c.  Test current at each device.
4.  Control Wiring:
a.  Apply secondary voltage to control power and potential circuits.
b.  Check voltage levels at each point on terminal boards and each
device terminal.
5. Operational Test:
a.  Initiate control devices.
b.  Check proper operation of control system in each section.
COMMISSIONING OF ELECTRICAL SYSTEMS PW\DENO003\705890
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3.04 PANELBOARDS

A.  Visual and Mechanical Inspection: Include the following inspections and
related work:

1.

Inspect for defects and physical damage, labeling, and nameplate
compliance with requirements of up-to-date drawings and panelboard
schedules.

Exercise and perform operational tests of mechanical components and
other operable devices in accordance with manufacturer’s instruction
manual.

Check panelboard mounting, area clearances, and alignment and fit of
components.

Check tightness of bolted electrical connections with calibrated torque
wrench. Refer to manufacturer’s instructions for proper torque values.
Perform visual and mechanical inspection for overcurrent protective
devices.

B.  Electrical Tests: Include the following items performed in accordance with
manufacturer’s instruction:

1.

2.

Insulation Resistance Tests:

a.  Applied megohmmeter dc voltage in accordance with

NETA ATS, Table 100.1.

Each phase of each bus section.

Phase-to-phase and phase-to-ground for 1 minute.

With switches and breakers open.

With switches and breakers closed.

Control wiring except that connected to solid state components.
Insulation resistance values equal to, or greater than, ohmic values
established by manufacturer.

Ground continuity test ground bus to system ground.

Qe ao o

3.05 DRY TYPE TRANSFORMERS

A.  Visual and Mechanical Inspection:

1. Physical and insulator damage.

2. Proper winding connections.

3. Bolt torque level in accordance with NETA ATS, Table 100.12, unless

otherwise specified by manufacturer.

4.  Defective wiring.

5. Proper operation of fans, indicators, and auxiliary devices.

6.  Removal of shipping brackets, fixtures, or bracing.

7. Free and properly installed resilient mounts.

8. Cleanliness and improper blockage of ventilation passages.
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9.  Verify tap-changer is set at correct ratio for rated output voltage under
normal operating conditions.

10.  Verify proper secondary voltage phase-to-phase and phase-to-ground
after energization and prior to loading.

B. Electrical Tests:

1. Insulation Resistance Tests:
a.  Applied megohmmeter dc voltage in accordance with
NETA ATS, Table 100.5 for each:
1)  Winding-to-winding.
2)  Winding-to-ground.
b.  Test Duration: 10 minutes with resistances tabulated at
30 seconds, 1 minute, and 10 minutes.

c.  Results temperature corrected in accordance with NETA ATS,
Table 100.14.

d.  Temperature corrected insulation resistance values equal to, or
greater than, ohmic values established by manufacturer.

e.  Insulation resistance test results to compare within 1 percent of

adjacent windings.
2. Perform tests and adjustments for fans, controls, and alarm functions as
suggested by manufacturer.

3.06 LOW VOLTAGE CABLES, 600 VOLTS MAXIMUM

A.  Visual and Mechanical Inspection:

1. Inspect each individual exposed power cable No. 6 and larger for:
a.  Physical damage.
b.  Proper connections in accordance with single-line diagram.
c. Cable bends not in conformance with manufacturer’s minimum

allowable bending radius where applicable.

d.  Color coding conformance with specification.

e.  Proper circuit identification.

2. Mechanical Connections for:

a.  Proper lug type for conductor material.

b.  Proper lug installation.

c. Bolt torque level in accordance with NETA ATS, Table 100.12,
unless otherwise specified by manufacturer.

3. Shielded Instrumentation Cables for:
a.  Proper shield grounding.
b.  Proper terminations.
c.  Proper circuit identification.
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Control Cables for:
a.  Proper termination.
b.  Proper circuit identification.

Cables Terminated Through Window Type CTs: Verify neutrals and
grounds are terminated for correct operation of protective devices.

B.  Electrical Tests for Conductors No. 6 and Larger:

1.

Insulation Resistance Tests:
a.  Utilize 1,000-volt dc megohmmeter for 600-volt insulated

conductors.

b.  Test each conductor with respect to ground and to adjacent
conductors for 1 minute.

c.  Evaluate ohmic values by comparison with conductors of same
length and type.

d.  Investigate values less than 50 megohms.
Continuity test by ohmmeter method to ensure proper cable
connections.

3.07 SAFETY SWITCHES, 600 VOLTS MAXIMUM

A.  Visual and Mechanical Inspection:

M

—

Proper blade pressure and alignment.

Proper operation of switch operating handle.

Adequate mechanical support for each fuse.

Proper contact-to-contact tightness between fuse clip and fuse.
Cable connection bolt torque level in accordance with NETA ATS,
Table 100.12.

Proper phase barrier material and installation.

Verify fuse sizes and types correspond to one-line diagram or approved
Submittals.

Perform mechanical operational test and verify electrical and
mechanical interlocking system operation and sequencing.

B. Electrical Tests:

1.  Insulation Resistance Tests:
a.  Applied megohmmeter dc voltage in accordance with
NETA ATS, Table 100.1.
b.  Phase-to-phase and phase-to-ground for 1 minute on each pole.
c. Insulation resistance values equal to, or greater than, ohmic values
established by manufacturer.
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2. Contact Resistance Tests:

a. Contact resistance in microhms across each switch blade and fuse
holder.
b.  Investigate deviation of 50 percent or more from adjacent poles or

similar switches.
3.08 MOLDED AND INSULATED CASE CIRCUIT BREAKERS

A.  General: Inspection and testing limited to circuit breakers rated 100 amperes
and larger and to motor circuit protector breakers rated 100 amperes and
larger.

B.  Visual and Mechanical Inspection:

Proper mounting.

Proper conductor size.

Feeder designation according to nameplate and one-line diagram.
Cracked casings.

Connection bolt torque level in accordance with NETA ATS,
Table 100.12.

Operate breaker to verify smooth operation.

Compare frame size and trip setting with circuit breaker schedules or
one-line diagram.

8. Verify that terminals are suitable for 75 degrees C rated insulated
conductors.

SNk W=

s

C. Electrical Tests:

1.  Insulation Resistance Tests:
a.  Utilize 1,000-volt dc megohmmeter for 480-volt and 600-volt
circuit breakers.
b.  Pole-to-pole and pole-to-ground with breaker contacts opened for
1 minute.
c.  Pole-to-pole and pole-to-ground with breaker contacts closed for
1 minute.
d.  Test values to comply with NETA ATS, Table 100.1.
2. Contact Resistance Tests:
a. Contact resistance in microhms across each pole.
b.  Investigate deviation of 50 percent or more from adjacent poles
and similar breakers.
3. Primary Current Injection Test to Verify:
a.  Long-time minimum pickup and delay.
b.  Short-time pickup and delay.
C. Ground fault pickup and delay.
d.  Instantaneous pickup by run-up or pulse method.
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e.  Trip characteristics of adjustable trip breakers shall be within
manufacturer’s published time-current characteristic tolerance
band, including adjustment factors.

f. Trip times shall be within limits established by NEMA AB 4,
Table 5-3. Alternatively, use NETA ATS, Table 100.7.

g.  Instantaneous pickup value shall be within values established by
NEMA AB 4, Table 5-4. Alternatively, use NETA ATS,

Table 100.8.

3.09 LOW VOLTAGE POWER CIRCUIT BREAKERS

A.  Visual and Mechanical Inspection:

AN e

10.

11.

Proper mounting, cell fit, and element alignment.

Proper operation of racking interlocks.

Check for damaged arc chutes.

Proper contact condition.

Bolt torque level in accordance with NETA ATS, Table 100.12.
Perform mechanical operational and contact alignment tests in
accordance with manufacturer’s instructions.

Check operation of closing and tripping functions of trip devices by
activating ground fault relays, undervoltage shunt relays, and other
auxiliary protective devices.

Verify primary and secondary contact wipe, gap setting, and other
dimensions vital to breaker operation are correct.

Check charging motor, motor brushes, associated mechanism, and limit
switches for proper operation and condition.

Check operation of electrically operated breakers in accordance with
manufacturer’s instructions.

Check for adequate lubrication on contact, moving, and sliding surfaces.

B. Electrical Tests:

1.  Insulation Resistance Tests:
a.  Utilize 1,000-volt dc megohmmeter for 480-volt and 600-volt
circuit breakers.
b.  Pole-to-pole and pole-to-ground with breaker contacts opened for
1 minute.
c.  Pole-to-pole and pole-to-ground with breaker contacts closed for
1 minute.
d.  Test values to comply with NETA ATS, Table 100.1.
2. Contact Resistance Tests:
a. Contact resistance in microhms across each pole.
b.  Investigate deviation of 50 percent or more from adjacent poles
and similar breakers.
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Primary Current Injection Test to Verify:
a.  Long-time minimum pickup and delay.

b.  Short-time pickup and delay.

c.  Ground fault pickup and delay.

d.  Instantaneous pickup by run-up or pulse method.

e.  Trip characteristic when adjusted to setting sheet parameters shall

be within manufacturer’s published time-current tolerance band.

3.10 PROTECTIVE RELAYS

A.  Visual and Mechanical Inspection:

1.

Visually check each relay for:
a Tight cover gasket and proper seal.

b Unbroken cover glass.

C Condition of spiral spring and contacts.

d.  Disc clearance.

e.  Condition of case shorting contacts if present.
Mechanically check each relay for:

a.  Freedom of movement.

b.  Proper travel and alignment.

Verify each relay:

a.  Complies with Contract Documents, approved Submittal, and
application.

b.  Issetin accordance with recommended settings from

Coordination Study.

B. Electrical Tests:

1.

2.

Insulation resistance test on each circuit to frame, except for solid state

devices.

Test on nominal recommended setting for:

a.  Pickup parameters on each operating element.

b.  Timing at three points on time-current curve.

c.  Pickup target and seal-in units.

d.  Special tests as required to check operation of restraint,
directional, and other elements in accordance with manufacturer’s
instruction manual.

Phase angle and magnitude contribution tests on differential and

directional relays after energization to vectorially verify proper polarity

and connections.

Current Injection Tests:

a.  For entire current circuit in each section.

b.  Secondary injection for current flow of 1 ampere.

c. Test current at each device.
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3.11 INSTRUMENT TRANSFORMERS

A.  Visual and Mechanical Inspection:

1. Visually check current, potential, and control transformers for:
a. Cracked insulation.
b.  Broken leads or defective wiring.
c.  Proper connections.
d.  Adequate clearances between primary and secondary circuit
wiring.
2. Verify Mechanically:
a.  Grounding and shorting connections have good contact.
b.  Withdrawal mechanism and grounding operation, when
applicable, operate properly.
3. Verify proper primary and secondary fuse sizes for potential

transformers.

B. Electrical Tests:

I. Current Transformer Tests:
a.  Insulation resistance test of transformer and wiring-to-ground at
1,000 volts dc for 30 seconds.
b.  Polarity test.
c.  Ratio and accuracy test.
2. Potential Transformer Tests:
a.  Insulation resistance test at test voltages in accordance with
NETA ATS, Table 100.9, for 1 minute on:
1)  Winding-to-winding.
2)  Winding-to-ground.
b.  Polarity test to verify polarity marks or HI1-X1 relationship as
applicable.
c.  Ratio and accuracy test.
3. Insulation resistance measurement on instrument transformer shall not

be less than that shown in NETA ATS, Table 100.5.

3.12 METERING

A.  Visual and Mechanical Inspection:

1. Verify meter connections in accordance with appropriate diagrams.
2. Verify meter multipliers.
3. Verify meter types and scales conform to Contract Documents.
4.  Check calibration of meters at cardinal points.
5. Check calibration of electrical transducers.
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3.13 GROUNDING SYSTEMS

A.  Visual and Mechanical Inspection:

1.

(98]

Equipment and circuit grounds in motor control center,
panelboards, and switchgear assemblies for proper connection and
tightness.

Ground bus connections in motor control center,

panelboard, and switchgear assemblies for proper termination and
tightness.

Effective transformer core and equipment grounding.

Accessible connections to grounding electrodes for proper fit and
tightness.

Accessible exothermic-weld grounding connections to verify that molds
were fully filled and proper bonding was obtained.

B. Electrical Tests:

1.

2.

Fall-of-Potential Test:

a. In accordance with IEEE 81, Section 8.2.1.5 for measurement of
main ground system’s resistance.
b.  Main ground electrode system resistance to ground