llinois Department of Transportation

2300 South Dirksen Parkway / Springfield, lllinois / 62764

June 4, 2019

SUBJECT: FAP Route 320 (IL 121)
Section D6 Pump Station 2019
Logan County
Contract No. 46528
Iltem No. 142, June 14, 2019 Letting
Addendum A

NOTICE TO PROSPECTIVE BIDDERS:

Attached is an addendum to the plans or proposal. This addendum involves
revised and/or added material.

Revised the Schedule of Prices in iCX

Revised pages 78,100,102 and 116 of the Special Provisions
Revised sheets 1,2 and 3 of the Plans

Deleted sheets 4 and 5 of the Plans

Added sheets 5A,5B,5C,5D,5E,5F,5G,5H and 51 to the Plans

aOrON~

Prime contractors must utilize the enclosed material when preparing their bid
and must include any changes to the Schedule of Prices in their bid.

Very truly yours,
Jack A. Elston, P.E.

Bureau Chief
Bureau of Design and Environment

By: Ted B. Walschleger, P. E.
Engineer of Project Management
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FAP Route 320 (IL 121)
Section D6 Pump Station 2019
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Contract No. 46528

3. The presence of map cracking in one or more regions totaling 15 percent or more of the
gross surface area of the repair.

4. The presence of two or more surface voids with least dimension 3/4 in. (19 mm) each.

A repaired area with cracks or voids that do not exceed any of the above criteria may remain in
place, as determined by the Engineer.

If a nonconforming repair is allowed to remain in place, cracks greater than 0.007 in. (0.2 mm) in
width shall be repaired with epoxy according to Section 590. For cracks less than or equal to
0.007 in. (0.2 mm) in width, the epoxy may be applied to the surface of the crack. Voids shall be
repaired according to Article 503.15.

Publications and Personnel Requirements. The Contractor shall provide a current copy of ACI
506R to the Engineer a minimum of one week prior to start of construction.

The shotcrete personnel who perform the work shall have current American Concrete Institute
(ACI) nozzlemen certification for vertical wet and overhead wet applications, except one individual
may be in training. This individual shall be adequately supervised by a certified ACI nozzlemen
as determined by the Engineer. A copy of the nozzlemen certificate(s) shall be given to the
Engineer.

Method of Measurement. This work will be measured for payment in place and the area computed
in square feet (square meters). For a repair at a corner, both sides will be measured.

Basis of Payment. This work will be paid for at the contract unit price per square foot (square
meter) for STRUCTURAL REPAIR OF CONCRETE (DEPTH GREATER THAN 5 IN. (125 MM),
STRUCTURAL REPAIR OF CONCRETE (DEPTH EQUAL TO OR LESS THAN 5 IN. (125 MM).

When not specified to be paid for elsewhere, the work to design, install, and remove the temporary
shoring and cribbing will be paid for according to Article 109.04.

With the exception of reinforcement damaged by the Contractor during removal, the furnishing
and installation of supplemental reinforcement bars, mechanical bar splicers, hook bolts, and
protective coat will be paid according to Article 109.04.

CLEANING AND PAINTING EXISTING STEEL STRUCTURES

Description. This work shall consist of the preparation of all designated metal surfaces by the
method(s) specified on the plans. This work also includes the painting of those designated
surfaces with the paint system(s) specified on the plans. The Contractor shall furnish all materials,
equipment, labor, and other essentials necessary to accomplish this work and all other work
described herein and as directed by the Engineer.

Revised 6-4-19
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Special Instructions.

a) At the completion of the work, the Contractor shall stencil the painting date and the paint
code on the bridge. The letters shall be capitals, not less than 2 in. (50 mm) and not more
than 3 in. (75 mm) in height.

The stencil shall contain the following wording "PAINTED BY (insert the name of the
Contractor)" and shall show the month and year in which the painting was completed,
followed by the appropriate code for the coating material applied, all stenciled on successive
lines:

CODE U (for field applied System 3 or System 4).

CODE Z (for field applied System 1 or System 2).

CODE AA (for field applied System 5 or System 6).

This information shall be stenciled on the cover plate of a truss end post near the top of the
railing, or on the outside face of an outside stringer near one end of the bridge, or at some
equally visible surface near the end of the bridge, as designated by the Engineer.

b) All surfaces painted inadvertently shall be cleaned immediately.

It is understood and agreed that the cost of all work outlined above, unless otherwise specified,
has been included in the bid, and no extra compensation will be allowed.

Basis of Payment. This work will not be paid for separately but shall be included in the contract
Lump Sum price for PUMP STATION GENERAL WORK.

Revised 6-4-19
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CONTAINMENT AND DISPOSAL OF LEAD PAINT CLEANING RESIDUES

Description. This work shall consist of the containment, collection, temporary storage,
transportation and disposal of waste from lead paint removal projects. Waste requiring
containment and control includes, but is not limited to, old paint, spent abrasives, corrosion
products, mill scale, dirt, dust, grease, oil, salts, and water used for cleaning the surface of existing
lead coatings prior to overcoating.

General. The existing coatings contain lead and may also contain other toxic metals. This
specification provides the requirements for containment and for the protection of the public, and
the environment from exposure to harmful levels of toxic metals that may be present in the paint
being removed or repaired. The Contractor shall take reasonable and appropriate precautions to
protect the public from the inhalation or ingestion of dust or debris from the operations, and is
responsible for the clean-up of all spills of waste at no additional cost to the Department.

The Contractor shall comply with the requirements of this Specification and all applicable Federal,
State, and Local laws, codes, and regulations, including, but not limited to the regulations of the
United States Environmental Protection Agency (USEPA), Occupational Safety and Health
Administration (OSHA), and lllinois Environmental Protection Agency (IEPA). The Contractor
shall comply with all applicable regulations even if the regulation is not specifically referenced
herein. If a Federal, State, or Local regulation is more restrictive than the requirements of this
Specification, the more restrictive requirements shall prevail.

Submittals. The Contractor shall submit for Engineer review and acceptance, the following
drawings and plans for accomplishing the work. The submittals shall be provided within 30 days
of execution of the contract unless given written permission by the Engineer to submit them at a
later date. Work cannot proceed until the submittals are accepted by the Engineer. Details for
each of the plans are presented within the body of this specification. The Contractor shall also
maintain on site, copies of the standards and regulations referenced herein (list provided in
appendix 1).

a) Containment Plans. The containment plans shall include drawings, equipment specifications,
and calculations (wind load, air flow and ventilation when negative pressure is specified. The
plans shall include copies of the manufacturer’s specifications for the containment materials
and equipment that will be used to accomplish containment and ventilation.

When required by the contract plans, the submittal shall provide calculations that assure the
structural integrity of the bridge when it supports the containment and the calculations and
drawings shall be signed and sealed by a Structural Engineer licensed in the state of Illinois.

When working over the railroad or navigable waterways, the Department will notify the
respective agencies that work is being planned. Unless otherwise noted in the plans, the
Contractor is responsible for follow up contact with the agencies, and shall provide evidence
that the railroad, Coast Guard, Corps of Engineers, and other applicable agencies are satisfied
with the clearance provided and other safety measures that are proposed.

Revised 6-4-19
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Basis of Payment. The soil, water, and air monitoring, containment, collection, temporary storage,
transportation, testing and disposal of all project waste, and all other work described herein will
be not be paid for separately but shall be included in the contract lump sum price for PUMP
STATION GENERAL WORK. Payment will not be authorized until all requirements have been
fulfiled as described in this specification, including the preparation and submittal of all QC
documentation, submittal of environmental monitoring and waste test results, and disposal of all
waste.

Revised 6-4-19
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	Location of Project
	Description of Project
	TRAFFIC CONTROL PLAN
	SUBMITTAL OF EEO/LABOR DOCUMENTATION
	DISTRICT 6 NON-MANDATORY PRE-BID
	STATUS OF UTILITIES TO BE ADJUSTED
	CONFINED SPACE ENTRY
	PUMP STATION ELECTRICAL WORK
	A. Contractor must read the entire Specifications covering other branches of Work. Contractor is responsible for coordination of his (her) work with work performed by other trades.
	B. Consult all Contract Documents which may affect the location of any equipment or apparatus furnished under this Work and make minor adjustments in location as necessary to secure coordination.
	C. System layout is schematic and exact locations shall be determined by actual field conditions. This shall not be construed to mean that the design of the system may be arbitrarily changed. The equipment layout is to fit into the building as constru...
	D. Contractor shall contact the Owner’s Representative immediately if he (she) notices any discrepancies or omissions in either the Drawings or Specifications, or if there are any questions regarding the meaning or intent thereof.
	E. Submit all changes, other than minor adjustments, to the Engineer/Architect for approval before proceeding with the work.
	F. The Contractor is required to visit the site and fully familiarize himself or herself concerning all conditions affecting the scope of work. Failure to visit the site shall not relieve the Contractor from any responsibility in the performance of hi...
	G. All workmanship to be of the highest quality in accordance with the best practices of the trade by craftsmen/ craftswomen skilled in this particular work.
	H. Coordinate arrangement, mounting, and support of electrical equipment:
	1. To allow maximum possible headroom unless specific mounting heights that reduce headroom are indicated.
	2. To provide for ease of disconnecting the equipment with minimum interference to other installations.
	3. To allow right of way for piping and conduit installed at required slope.
	4. So connecting raceways, cables, wireways, cable trays, and busways will be clear of obstructions and of the working and access space of other equipment.
	1. IDOT Standard Specifications
	2. State Building Codes.
	3. National Electrical Code (NFPA-70)
	4. Life Safety Code, NFPA-101.
	5. Occupational Safety and Health Act (OSHA) of 1971 and all amendments thereto.

	B. Nothing contained in the drawings and specifications shall be construed to conflict with these laws, codes, and ordinances and they are hereby included in these specifications.
	1. Sufficient dimensional tie points to permanent building features shall be provided for all buried conduits to facilitate future location.

	A. Contractor shall arrange for and include in his (her) bid, inspection of this work by the appropriate state or local code authority having jurisdiction.
	A. Furnish new, undeteriorated materials of a quality not less than what is specified.
	B. Contractor to furnish and install only those brands of equipment mentioned specifically or accepted as substitutes.
	A. Furnish all materials, labor, tools, transportation, incidentals, and appurtenances to complete in every detail and leave in working order all items of work called for herein or shown on the accompanying Drawings.
	B. Include any minor items of work necessary to provide a complete and fully operative electrical system which meets all required codes.
	C. Comply with NECA 1.
	D. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, arrange and install components and equipment to provide maximum possible headroom consistent with these requirements.
	E. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components of both electrical equipment and other nearby installations.  Connect in such a way as to facilitate future disconnecting with minimum interference with...
	F. Right of Way:  Give to piping systems installed at a required slope.
	B. After all fixtures and equipment have been set, thoroughly clean all fixtures and equipment with manufacturers recommended cleaning agents, removing stickers and other foreign matter and leave every part in acceptable condition, clean and ready for...
	C. Repair all dents and scratches in factory prime or finish coats on all electrical equipment. If damage is excessive, replacement may be required.
	1. Building wires and cables rated 600 V and less.
	2. Connectors, splices, and terminations rated 600 V and less.

	B. Comply with NFPA 70.
	A. Insulation types, ratings and usage shall be in accordance with the National Electrical Code requirements.
	B. All conductors shall be copper
	C. Unless otherwise noted , minimum wire size for lighting and power branch circuits shall be No. 12 AWG.  For control and auxiliary systems the minimum size shall be No. 14 AWG.
	B. Copper Conductors:  Comply with NEMA WC 70.
	C. Conductor Insulation:  Comply with NEMA WC 70 for Types THHN-THWN, XHHW, and SO.
	1. THHN-THWN and XHHW: 90 degree C temperature rating in dry or wet locations.

	D. Multiconductor Cable: Comply with NEMA WC 70 for metal clad cable, Type MC and Type SO with ground wire.
	B. All components used at wiring terminations, connections and splices shall be UL listed.
	A. Feeders:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
	B. Branch Circuits:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
	B. Feeders and Branch Circuits:  Type THHN-THWN, single conductors in raceway.
	C. Cord Drops and Portable Appliance Connections:  Type SO, hard service cord with stainless-steel, wire-mesh, strain relief device at terminations to suit application.
	D. Light fixture whips: Metal clad cable (Type MC) limited to six feet in length.
	B. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not damage cables or raceway.
	C. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and follow surface contours where possible.
	D. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.
	E. Make splices and taps that are compatible with conductor material and that possess equivalent or better mechanical strength and insulation ratings than unspliced conductors.
	A. This Section includes methods and materials for grounding systems and equipment.
	B. Grounding system shall be in compliance with all requirements of the National Electrical Code.
	B. Comply with UL 467 for grounding and bonding materials and equipment.
	A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise required by applicable Code or authorities having jurisdiction.
	B. Bare Copper Conductors:
	1. Solid Conductors:  ASTM B 3.
	2. Stranded Conductors:  ASTM B 8.
	3. Tinned Conductors:  ASTM B 33.
	4. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch in diameter.
	5. Bonding Conductor:  No. 4 or No. 6 AWG, stranded conductor.
	6. Bonding Jumper:  Copper tape, braided conductors, terminated with copper ferrules; 1-5/8 inches wide and 1/16 inch thick.
	7. Tinned Bonding Jumper:  Tinned-copper tape, braided conductors, terminated with copper ferrules; 1-5/8 inches wide and 1/16 inch thick.

	B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, bolted pressure-type, with at least two bolts.
	1. Pipe Connectors:  Clamp type, sized for pipe.

	C. Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer for materials being joined and installation conditions.
	A. Conductors:  Install solid conductor for No. 8 AWG and smaller, and stranded conductors for No. 6 AWG and larger, unless otherwise indicated.
	B. Underground Grounding Conductors:  Install bare tinned copper conductor. Bury at least 24 inches below grade.
	C. Conductor Terminations and Connections:
	1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors.
	2. Underground Connections:  Welded connectors except at test wells and as otherwise indicated.
	3. Connections to Ground Rods at Test Wells:  Bolted connectors.
	4. Connections to Structural Steel:  Welded connectors.

	B. Conduit system shall be electrically continuous.  All enclosures and non-current carrying metals to be grounded.  All locknuts must cut through enameled or painted surfaces on enclosures.  Where enclosures and non-current carrying metals are isolat...
	C. All new receptacles shall be bonded to a ground conductor using a #12 AWG min. bonding jumper between receptacle terminal and ground conductor.  Metal-to-metal contact between the device yoke and the outlet box is not acceptable for either surface ...
	D. Junction boxes and pull boxes shall be bonded by the use of UL listed ground screws or lugs.
	E. Lighting fixtures shall be grounded by the use of a pigtail fastened on bare metal that is free of paint.
	B. Ground Rods:  Drive rods until tops are 2 inches below finished floor or final grade, unless otherwise indicated.
	1. Interconnect ground rods with grounding electrode conductor below grade and as otherwise indicated.  Make connections without exposing steel or damaging coating, if any.

	C. Test Wells:  Install at least one test well for each service.  Install at the ground rod electrically closest to service entrance.  Set top of test well flush with finished grade or floor.
	D. Bonding Straps and Jumpers:  Install in locations accessible for inspection and maintenance, except where routed through short lengths of conduit.
	1. Bonding to Structure:  Bond straps directly to basic structure, taking care not to penetrate any adjacent parts.
	2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  Install so vibration is not transmitted to rigidly mounted equipment.
	3. Use exothermic-welded connectors for outdoor locations, but if a disconnect-type connection is required, use a bolted clamp.
	FIELD QUALITY CONTROL
	A. After installing grounding system but before permanent electrical circuits have been energized, test completed grounding system at ground test well.  Make tests at ground rods before any conductors are connected.
	1. Measure ground resistance not less than two full days after last trace of precipitation and without soil being moistened by any means other than natural drainage or seepage and without chemical treatment or other artificial means of reducing natura...
	2. Perform tests by fall-of-potential method according to IEEE 81.
	3. Report measured ground resistances that exceed 10 ohms

	A. Design supports for multiple raceways capable of supporting combined weight of supported systems and its contents.
	B. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.
	A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for field assembly.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Allied Tube & Conduit.
	b. Cooper B-Line, Inc.; a division of Cooper Industries.
	c. ERICO International Corporation.
	d. GS Metals Corp.
	e. Thomas & Betts Corporation.
	f. Unistrut; Tyco International, Ltd.
	g. Wesanco, Inc.

	2. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to MFMA-4
	3. Channel Dimensions:  Selected for applicable load criteria.

	B. Raceway and Cable Supports:  As described in NECA 1 and NECA 101.
	C. Conduit and Cable Support Devices:  Steel hangers, clamps, and associated fittings, designed for types and sizes of raceway or cable to be supported.
	D. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of threaded body and insulating wedging plug or plugs for non-armored electrical conductors or cables in riser conduits.  Plugs shall have number, size, and shape o...
	E. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, shapes, and bars; galvanized.
	F. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or their supports to building surfaces include the following:
	1. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel, for use in hardened portland cement concrete with tension, shear, and pullout capacities appropriate for supported loads and building materials in which used.
	2. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS Type 18; complying with MFMA-4 or MSS SP-58.
	3. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for attached structural element.
	4. Through Bolts:  Structural type, hex head, and high strength.  Comply with ASTM A 325.
	5. Toggle Bolts:  All-steel springhead type.
	6. Hanger Rods:  Threaded steel.

	B. Materials:  Comply with requirements in Standard Specifications for steel shapes and plates.
	C. Metallic Coatings: Hot-dip galvanized after fabrication.
	A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical equipment and systems except if requirements in this Section are stricter.
	B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for EMT, IMC, and RMC as scheduled in NECA 1, where its Table 1 lists maximum spacings less than stated in NFPA 70.  Minimum rod size shall be 1/4 inch in diameter.
	C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted or other support system, sized so capacity can be increased by at least 25 percent in future without exceeding specified design load limits.
	1. Secure raceways and cables to these supports with two-bolt conduit clamps.

	D. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-1/2-inch and smaller raceways serving branch circuits and communication systems above suspended ceilings and for fastening raceways to trapeze supports.
	SUPPORT INSTALLATION
	B. Raceway Support Methods:  In addition to methods described in NECA 1, EMT, IMC, and RMC may be supported by openings through structure members, as permitted in NFPA 70.
	C. Strength of Support Assemblies:  Where not indicated, select sizes of components so strength will be adequate to carry present and future static loads within specified loading limits.  Minimum static design load used for strength determination shal...
	D. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten electrical items and their supports to building structural elements by the following methods unless otherwise indicated by code:
	1. To Wood:  Fasten with lag screws or through bolts.
	2. To New Concrete:  Bolt to concrete inserts.
	3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor fasteners on solid masonry units.
	4. To Existing Concrete:  Expansion anchor fasteners.
	5. To Steel:  Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69.
	6. To Light Steel:  Sheet metal screws.
	7. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, panelboards, disconnect switches, control enclosures, pull and junction boxes, transformers, and other devices on slotted-channel racks attached to substrate.

	E. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing bars.
	B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor electrical materials and equipment.
	C. Field Welding:  Comply with AWS D1.1/D1.1M.
	PAINTING
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with NFPA 70.
	A. Rigid Steel Conduit:  ANSI C80.1.
	B. FMC:  Zinc-coated steel.
	C. LFMC:  Flexible steel conduit with PVC jacket.
	D. Fittings for Conduit (Including all Types and Flexible and Liquidtight) and Cable:  NEMA FB 1; listed for type and size raceway with which used, and for application and environment in which installed.
	E. LFMC:  Flexible steel conduit with PVC jacket.  Made from a continuous length of galvanized cold rolled steel strip, spirally wound.  Adjacent strips shall have locked typed construction with all the edges turned in.  With an extruded PVC jacket.
	B. Fittings for Schedule 40 PVC:  Match to conduit or tubing type and material.
	B. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, ferrous alloy, Type FD, with gasketed cover.
	C. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1.
	D. Cast-Metal Access, Pull, and Junction Boxes:  NEMA FB 1, cast aluminum with gasketed cover.
	A. Outdoors:  Apply raceway products as specified below, unless otherwise indicated:
	1. Exposed Conduit:  Rigid Steel Conduit.
	2. Underground Conduit:  Schedule 40 PVC, direct buried.
	3. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  LFMC.
	4. Boxes and Enclosures, Aboveground:  NEMA 250, Type 4X.

	B. Comply with the following indoor applications, unless otherwise indicated:
	1. Indoor locations: Rigid Steel Conduit.
	2. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  FMC
	3. Boxes and Enclosures:  NEMA 250, Type 12, except as noted on the Drawings.

	C. Minimum Raceway Size:  3/4-inch trade size Raceway Fittings:  Compatible with raceways and suitable for use and location.
	1. Rigid Steel Conduit:  Use threaded rigid steel conduit fittings, unless otherwise indicated.

	B. Install conduit parallel or perpendicular to building lines (except where run in or below floor slabs).  Keep conduit runs as closed to underside of structure as possible.
	C. Exercise necessary precautions to prevent accumulation of water, dirt, or concrete in conduits during execution of electrical work.  Conduit in which water or foreign material has been permitted to accumulate shall be thoroughly cleaned, or replace...
	D. Complete raceway installation before starting conductor installation.
	E. Install no more than the equivalent of three 90-degree bends in any conduit run.
	F. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings to protect conductors, including conductors smaller than No. 4 AWG.
	G. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not less than 240-lb tensile strength.  Leave at least 12 inches of slack at each end of pull wire.
	H. Flexible Conduit Connections:  Use maximum of 72 inches of flexible conduit for recessed and semi-recessed lighting fixtures, equipment subject to vibration, noise transmission, or movement; and for transformers and motors.
	I. Secure rigid conduit at cabinets and boxes using insulated throat type grounding and bonding bushings.  Locknuts shall be tightened to cut through painted surfaces.
	J. Where a number of conduits are to be run exposed and parallel, one with another, they shall be grouped and supported by trapeze hangers or unistrut racks tight to the building structure.
	K. Mount junction and pull boxes securely to building structure in a location that meets the requirements of the National Electrical Code for accessibility and work space clearance.  Coordinate exact locations of work with other trades.
	1. Install direct buried conduit as follows:
	a. Excavate by open cut unless otherwise directed on the Drawings.
	b. Excavate to the depths necessary to provide at least the NEC required minimum burial depths upon project completion.
	c. Over-excavate organic, soft, spongy, or otherwise unsuitable soils found at or below the bottom of the trench to meet firm subsoil.
	d. Trenches in non-pavement and non structure areas:
	2.   After installing conduit, backfill and compact utilizing native backfill material.  Start at tie-in point, and work toward end of conduit run, leaving conduit at end of run free to move with expansion and contraction as temperature changes during...

	a. Trenches under pavement or structures and within 5’-0” of same:
	3.  After installing conduit, backfill with compacted aggregate to 95% standard proctor density in 8” maximum lifts.  Start at tie-in point, and work toward end of conduit run, leaving conduit at end of run free to move with expansion and contraction ...
	4.  Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and at building entrances through the floor. Couple steel conduits to ducts with adapters designed for this purpose, and encase coupling with 3 inches of concrete.

	a. For stub-ups at equipment mounted on outdoor concrete bases, extend steel conduit horizontally a minimum of 60 inches from edge of equipment pad or foundation.  Install insulated grounding bushings on terminations at equipment.

	5.  Warning Planks:  Bury warning tape approximately 12 inches above direct-buried conduits.

	B. Roof-Penetration Sleeves:  Seal penetration of individual raceways with flexible, boot-type flashing units applied in coordination with roofing work.
	1. Fusible switches.
	1. Enclosure types and details for types other than NEMA 250, Type 1.
	2. Current and voltage ratings.
	3. Short-circuit current rating.

	B. Comply with NFPA 70.
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified or approved equal.
	1. Eaton Corporation; Cutler-Hammer Products.
	2. General Electric Co.; Electrical Distribution & Control Division.
	3. Square D/Group Schneider.

	B. Fusible Switch, 600 A and Smaller:  NEMA KS 1, Type Heavy Duty, with clips or bolt pads to accommodate specified fuses, lockable handle with capability to accept two padlocks, and interlocked with cover in closed position.
	C. Accessories:
	1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground conductors.
	2. Neutral Kit:  Internally mounted; insulated, capable of being grounded, and bonded; and labeled for copper and aluminum neutral conductors.
	3. Provide with RK1 Fast Acting fuses sized per the Drawings.
	1. NEMA AB 1 and NEMA KS 1 to meet environmental conditions of installed location NEMA 250, Type 4X, stainless steel.

	A. Comply with applicable portions of NECA 1, NEMA PB 1.1, and NEMA PB 2.1 for installation of enclosed switches and circuit breakers.
	B. Mount individual wall-mounting switches and circuit breakers with tops at uniform height, unless otherwise indicated.
	C. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from enclosures and components.
	B. Inspect exposed surfaces and repair damaged finishes.
	A. Automatic transfer switches.
	1. A permanent generator is not present at the project site.  Transfer switch specified is an automatic transfer switch but shall be configured for manual operation upon installation.


	A. Product Data:  For each type of product indicated.  Include rated capacities, weights, operating characteristics, furnished specialties, dimensioned plans, conductor entry provisions, wiring diagrams, sequences of operation, and accessories.
	B. Operation and Maintenance Data:  Provide manufacturer’s operation and maintenance data including but not limited to the following:
	1. Features and operating sequences, both automatic and manual.
	2. List of all factory settings of relays; provide relay-setting and calibration instructions, including software, where applicable.

	A. Manufacturer Qualifications:  Maintain a service center capable of providing training, parts, and emergency maintenance repairs within a response period of less than four hours from time of notification.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with NEMA ICS 1.
	D. Comply with NFPA 70.
	E. Comply with NFPA 110.
	F. Comply with UL 1008 unless requirements of these Specifications are stricter.
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following or an approved equal:
	1. Contactor Transfer Switches:
	a. Emerson; ASCO Power Technologies, LP.
	b. GE Zenith Controls
	c. Russelectric, Inc.
	d. PSI Control Solutions, Inc.


	A. Indicated Current Ratings:  Apply as defined in UL 1008 for continuous loading and total system transfer.
	B. Tested Fault-Current Closing and Withstand Ratings:  Minimum of 25 KAIC based on testing according to UL 1008.
	C. Solid-State Controls:  Repetitive accuracy of all settings shall be plus or minus 2 percent or better over an operating temperature range of minus 20 to plus 70 deg C.
	D. Resistance to Damage by Voltage Transients:  Components shall meet or exceed voltage-surge withstand capability requirements when tested according to IEEE C62.41.  Components shall meet or exceed voltage-impulse withstand test of NEMA ICS 1.
	E. Electrical Operation:  Accomplish by a nonfused, momentarily energized solenoid or electric-motor-operated mechanism, mechanically and electrically interlocked in both directions.
	F. Switch Characteristics:  Designed for continuous-duty repetitive transfer of full-rated current between active power sources.
	1. Limitation:  Switches using molded-case switches or circuit breakers or insulated-case circuit-breaker components are not acceptable.
	2. Switch Action:  Double throw; mechanically held in both directions.
	3. Contacts:  Silver composition or silver alloy for load-current switching.  Conventional automatic transfer-switch units, rated 225 A and higher, shall have separate arcing contacts.

	G. Neutral Terminal: Neutral Terminal:  Solid and fully rated, unless otherwise indicated.
	H. Factory Wiring:  Train and bundle factory wiring and label, consistent with Shop Drawings, either by color-code or by numbered or lettered wire and cable tape markers at terminations.
	1. Designated Terminals:  Pressure type, suitable for types and sizes of field wiring indicated.
	2. Power-Terminal Arrangement and Field-Wiring Space:  Suitable for top, side, or bottom entrance of feeder conductors as required.
	3. Control Wiring:  Equipped with lugs suitable for connection to terminal strips.

	I. Enclosures:  General-purpose NEMA 250, Type 4X, complying with NEMA ICS 6 and UL 508, unless otherwise indicated.
	A. Comply with Level 1 equipment according to NFPA 110.
	B. Switching Arrangement:  Double-throw type, incapable of pauses or intermediate position stops during normal functioning, unless otherwise indicated.
	C. Manual Switch Operation:  Under load, with door closed and with either or both sources energized.  Transfer time is same as for electrical operation.  Control circuit automatically disconnects from electrical operator during manual operation.
	D. In-Phase Monitor:  Factory-wired, internal relay controls transfer so it occurs only when the two sources are synchronized in phase.  Relay compares phase relationship and frequency difference between normal and emergency sources and initiates tran...
	E. Automatic Transfer-Switch Features:
	1. Undervoltage Sensing for Each Phase of Normal Source:  Sense low phase-to-ground voltage on each phase.  Pickup voltage shall be adjustable from 85 to 100 percent of nominal, and dropout voltage is adjustable from 75 to 98 percent of pickup value. ...
	2. Adjustable Time Delay:  For override of normal-source voltage sensing to delay transfer and engine start signals.  Adjustable from zero to six seconds, and factory set for one second.
	3. Voltage/Frequency Lockout Relay:  Prevent premature transfer to generator.  Pickup voltage shall be adjustable from 85 to 100 percent of nominal.  Factory set for pickup at 90 percent.  Pickup frequency shall be adjustable from 90 to 100 percent of...
	4. Time Delay for Retransfer to Normal Source:  Adjustable from 0 to 30 minutes, and factory set for 10 minutes to automatically defeat delay on loss of voltage or sustained undervoltage of emergency source, provided normal supply has been restored.
	5. Test Switch:  Simulate normal-source failure.
	6. Switch-Position Pilot Lights:  Indicate source to which load is connected.
	7. Source-Available Indicating Lights:  Supervise sources via transfer-switch normal- and emergency-source sensing circuits.
	a. Normal Power Supervision:  Green light with nameplate engraved "Normal Source Available."
	b. Emergency Power Supervision:  Red light with nameplate engraved "Emergency Source Available."

	8. Unassigned Auxiliary Contacts:  Two normally open, single-pole, double-throw contacts for each switch position, rated 10 A at 240-V ac.
	9. Transfer Override Switch:  Overrides automatic retransfer control so automatic transfer switch will remain connected to emergency power source regardless of condition of normal source.  Pilot light indicates override status.
	10. Engine Starting Contacts:  One isolated and normally closed, and one isolated and normally open; rated 10 A at 32-V dc minimum.
	11. Engine Shutdown Contacts:  Time delay adjustable from zero to five minutes, and factory set for five minutes.  Contacts shall initiate shutdown at remote engine-generator controls after retransfer of load to normal source.
	12. Engine-Generator Exerciser:  Solid-state, programmable-time switch starts engine generator and transfers load to it from normal source for a preset time, then retransfers and shuts down engine after a preset cool-down period.  Initiates exercise c...
	a. Exerciser Transfer Selector Switch:  Permits selection of exercise with and without load transfer.
	b. Push-button programming control with digital display of settings.
	c. Integral battery operation of time switch when normal control power is not available.

	13. Generator Quick-Connection Panel
	a. Transfer switch shall be provided with an integral or stand-alone generator quick-connection panel.  If a stand-alone panel is provided, contractor shall provide all interconnecting cable required between the connection panel and the transfer switch.
	b. Quick-Connection Panel shall include Cam Lock type quick connections rated for the electrical system present.
	c. Quick-Connection panel enclosure shall be rated NEMA 4X.


	A. Factory test and inspect components, assembled switches, and associated equipment.  Ensure proper operation.  Perform dielectric strength test complying with NEMA ICS 1.
	A. Install transfer switch according to manufacturer’s written instructions, the National Electrical Code, and the National  Electrical Contractors Association’s “Standard of Installation”.
	A. Perform tests and inspections and prepare test reports.
	1. After installing equipment and after electrical circuitry has been energized, test for compliance with requirements.
	a. Inspect for physical damage, proper installation and connection, and integrity of barriers, covers, and safety features.
	b. Verify that manual transfer warnings are properly placed.
	c. Perform manual transfer operation.


	B. Report results of tests and inspections in writing.
	C. Remove and replace malfunctioning units and retest as specified above.
	A. Train Owner's maintenance personnel to adjust, operate, and maintain transfer switches and related equipment.

	REMOVE AND REINSTALL LIGHTING EQUIPMENT
	A. Product Data:  For each type of lighting fixture, arranged in order of fixture designation.  Include data on features, accessories, and finishes.
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with NFPA 70.
	A. Coordinate layout and installation of lighting fixtures and suspension system with other construction that penetrates ceilings or is supported by them, including HVAC equipment, fire-suppression system, and partition assemblies.
	B. See lighting schedule on Drawings
	A. Metal Parts:  Free of burrs and sharp corners and edges.
	B. Sheet Metal Components:  Steel, unless otherwise indicated.  Form and support to prevent warping and sagging.
	A. Lighting fixtures:  Set level, plumb, and square with ceilings and walls and follow all manufacturer instructions

	MASONRY WALL CONSTRUCTION
	This work will be paid for at the contract unit price per square foot for MASONRY WALL CONSTRUCTION.
	PUMP STATION GENERAL WORK
	compensable delay costs (BDE)
	disadvantaged business enterprise participation (bde)
	DISPOSAL FEES (bde)
	Equipment Parking and Storage (bde)
	lights on barricades (bde)
	payments to subcontractors (bde)
	Progress Payments (bde)
	REMOVAL AND DISPOSAL OF REGULATED SUBSTANCES (bde)
	SUBCONTRACTOR AND DBE PAYMENT REPORTING (BDE)
	subcontractor mobilization payments (bde)
	TRAFFIC CONTROL DEVICES - CONES (bde)
	weekly DBE trucking reports (bde)
	WORKING DAYS (BDE)
	structural Repair of Concrete
	CLEANING AND PAINTING EXISTING STEEL STRUCTURES
	Containment and Disposal of Lead Paint cleaning Residues
	Hot Dip Galvanizing For Structural Steel
	All paint materials for the shop and field shall be supplied by the same manufacturer, and samples of components submitted for approval by the Department, before use.




